
General a n d  Physical  C h e m i s t r y .  

Refraction and Magnetic Rotation of Mixtures. FREDERIC 
SCHWERS (Compt. re?zcl., 1’3 12, 155,398-400).-1n connexion with the  
results recorded by Muller and Guerdjikoff (this vol., ii, 325) i t  is 
pointed out tha t  since magnetic rotntion and refractive index are  both 
dependent on co-volume, i t  is unlikely tha t  one should be a linear 
function of concentration, whilst the other should show a ‘‘ break ” in  
the curve at a definite concentration (compare Abstr., 1910, ii, 913, 
1039 ; 191 1, ii, 92, 949). Further, the  figures found for the  refractive 
indices of (1) aniline, and (2)  some of the alcohol-aniline mixtures, do 
not agree with the  fairly concordant figures recorded by previous 
workers. T. A. H. 

The Refractive Indices of Solutions of the Cadmium 
Haloids. FHEDERICK H. GETMAN aud HELEN T. GILROY (Amer. 
Chem. J., 19 12, 48, 138--145).-The molecular refractivities of aqueous 
solutions of cadmium chloride, bromide, and iodide, varying in 
concentration from approximately 1% t o  40%. a re  nearly constant over 
the  entire range of concentrations. Using the  values of the  atomic 
refrnctivities of the halogens given by Bitxter (Abstr., 1911, ii, 557), 
the  atomic refractivity of cadmium i3 calculated t o  be 5 30, 5.52, and 
5.05 in the solutions of the chloride, bromide, and iodide respectively, 

Dispersion of C i n n a b a r .  HERNANN ROSE (Centr. Min., 19 12, 
527--531).--The refractive indices of cinnabar have been determined 
for light of different wave-lengths with R prism cut  from a crystal 

Variation of the Abiotic Power of the Ultrs-violet Rays 
with their Wave-length. MME. VICTOR HEKRI and VICTOR HENRI 
(Compt. rend., 1912, 155, 315-318).-A study of the  abiotic power of 
ultra-violet rays below h = 30OOp. The sources used for the  rays were 
( I )  a condensed spark from ningnesium ; (2) a mercury arc  in quartz ; 
(3) a condensed spark from cadmium. Screens were employed to  arrest 
certain portions of the ultra-violet spectrum. A table is given showing 
the  ultra-violet rays  from the three sources employed, and the amount 
of energy transmitted by the  following screens : viscose, 0.06 mm. ; a 
glass plate, 0.14 mu].; cellulose acetate, 0.05 mm.; a solution of 
acetone (5?;), 5.0 mm. ; and (10%) 5.0 mm., and a glass plate, 0.7 m u .  
in thickness. The last column in the table gives the  coefficient of 
extinction by egg-white as a type of protoplasm. The results show t h a t  
the abiotic power of the ultra-violet rays increases continuously as t h e  
wave-length diminishes, and tha t  it is proportional t o  the  coefficient of 
absorption by protoplasm. W. G. 

Ultra-red Emission Spectra. HANS LEIIMANN ( A ? m  Physik, 1912, 
[iv], 39, 53-79).-The extiriction of phosphorescence by ultra-red 
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giving a mean value of 5.29. 1’. s. P. 

from New Almaden. 1,. J. S.  
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rays has been made use of in the investigation of the ultra-red emission 
spectra of various elements. The phosphorescent plates were covered 
with a layer of active zinc sulphide, prepared by precipitation of an  
ammoniacal zinc chloride solution with unpurified hydrogen sulphide 
and heating the dry precipitate to a moderate white heat, and this was 
caused to phosphoresce by exposure for one or two minutes to the light 
from an  arc lamp, which had passed through a saturated solution of 
cupric ammonia sulphate. The plates were then subjected to the action 
of the ultra-red radiation for a period of two to eight minutes, 
removed as quickly as possible, and brought into contact with a. 
photographic plate sensitised for the ultra-red portion of the 
spectrum, 

The spectra mere produced by means of a carbon arc, the poles 
of which were impregnated with calcined salts of the variousmetals 
investigated, and the optical apparatus, consisting of a prism spectro- 
graph, mas suitably adjusted for observations in the ultra-red region. 
Wave-length data, extending from X = 700 to X = 1500pp, are recorded 
for copper, silver! gold, magnesium, strontium, zinc, cadmium, mercury, 
aluminium, thallium, lead, antimony, and bismuth. For comparison, 
the results obtained by Paschen and by Randall by different methods 
are also recorded in the tables of wave-lengths, H. M. D. 

Magnetic Resolution of Fine Spectral Lines in the Vacuum 
Arc Light. CH. WALI-MOHAMMAD (Ann. I’hycrik, 1912, [iv], 39, 
225-250).-The effect of a magnetic field on various lines in t h e  
spectra of zinc, cadmium, thallium, and bismuth has been examined. 
The data show that the sharp lined satellites are in many cases highly 
complex in character, the resolving action of the magnetic field giving 
rise to triplets, quadruplets, quintriplets, sextriplets, and nonets. 
I n  general, the separation of the resolved lines increases in proportion 
to the strength of the applied field. When the lines are sufficiently 
sharp, the resolution can be measured in very weak fields (about 
300 Gauss). 

In  reference to the cadmium linoX=4678, it is found that satellites, 
which cannot be seen in ordinary circumstances, become visible 
when a magnetic field is applied. 

The bismuth line X = 4722 is of very complex character, and two of 
its satellites are displaced by a magnetic field, the displacement 
being proportional to the square of the strength of the field. 

H. 11. D. 

Influence of Density on the Position of the Emission and 
Absorption Lines in a Gas Spectrum. G. ti. L~VENS (Z’hiZ. Mag., 
1912, [vi], 24, 268--293).-An interpretation is given of the change 
of position of the lines in the emission and absorption spectra of a gas 
with change in its density. The theory, which attributes the effect to 
a density change in the actual incandescent vapour, is based on the 
electron theory of optical effects as  developed by Lorentz and Urude, 
and consists mathematically in the introduction into the equations of 
motion of the single typical electron of a term which expresse.; the 
effect due to the polarisation of the surrounding medium. 
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I t  is shown tha t  the magnitude of the displacements calculated on 
the basis of this theory is in agreement with those which have been 
found experimentally by different observers. It seems probable tha t  
the shift of the lines observed by Humphreys in his experiuents on 
the arc spectra of met,als in air at pressures ranging from 1 to 100 
atmospheres can also be accounted for on the basis of this theory. 

H. 31. D. 

C h a n g e s  in Certain Absorption Spectra, in Different 
Solvents. THONAS R. MERTON (Proc. Roy. Soc., 1912, A ,  87, 
13S-l47).-Photometric measurements of the absorption of uranous 
chloride have been made for a number of different solvents. The 
results obtained for solutions in water, methyl acetate, formaniide, 
methyl alcohol, and ethyl alcohol show that the differences in the 
absorption spectra cannot be ascribed to a shift in the position of the 
bands, for the entire character and the intensity of the absorption 
vary considerably according to the nature of the solvent. 

Whilst the spectra furnished by the above solutions consist of more 
or less diffuse bands without sharply defined maxima, those given by 
solvents containing a ketone group show well defined absorption lines 
in addition to the bands. On addition of hydrochloric acid, the 
general absorption is diminished, whilst the intensity of the line 
R bsorption is increased. Other chlorides exert a similar, although 
smaller, effect, and the same influence appears to be exerted by 
hydrochloric acid in other solutions. 

From experiments with uranous chloride and sulphate and with 
uranyl chloride and nitrate, it is found that the absorption is the same 
whether the solutions are mixed or placed in separate cells. The 
shift in  the absorption maxima which is observed when an  acid 
radicle is partly replaced by another is therefore not due to  the 
formation of intermediate compounds, since it can be readily explained 
by the superposition of the two absorption curves, 

Up to a pressure of 750 atmospheres, no influence of pressure 
on the absorption spectra of solutions could be detected. H. M. D. 

Ultimate Rays and the Great Sensitiveness of Chromium,  
Manganese ,  Iron, Nickel, and Cobalt. ANTOINE DE GRAMONT 
(Compt. rend., 1912, 155, 276-278. Compare Abstr., 1907, ii, 517, 
788; 1908, ii, 645;  1910, ii, 85, Sll).-'l'he author has determined 
for the above metals the lines which persist in the spectr,a even when 
only very small traces of the metal are present. The measurements 
and order of dilution are given for each of the metals, and note is also 
made of certain errors which must be avoided or compensated for in 
making the measurements. By this method it is claimed tha t  i t  
is possible t o  detect the presence of one ten-thousandth part of any 
one of the metals, and in some cases even higher orders of dilution can 
be detected. W. G. 

Absorp t ion  Spectra of Hydrogen Peroxide. N. I~OSANCJFF 
(J. Russ. Phys. Chern. Soc., 1912, 44, 11 46--1155).-VaIious authors 
have observed the presence of hydrogen peroxide in solutions of 
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radioactive salts, but, in  consideritrg the  absorption of ultra-violet 
light by radioactive elements and their degradation products, Zeliosky 
(this vol., ii, 524) regarded the par t  played by the hydrogen peroxide 
formed under the  influence of radium as  small. The author has 
iiivestigated the absorption spectra of u1tr;r-violet light by solutions of 
hydrogen peroxide of various concentrations, and drams the  conclusion 
tha t  it is highly probable that  the absorption of short waves by 
radioactive substances is conditioned by two factors : by the emana- 
tion developed, and, t o  a considerable extent, by the hydrogen peroxide 
formed under the  influence of this emanation. As these two factors 
exist together, it is difficult to  decide which of them plays the larger 
par t  in  the absorption. The magnitude of the  absorption may be 
taken as a measure of the degree of activity of the  substance only 
when this is used in  the  solid state. 

Usher (this vol., ii, 6) states tha t  hydrogen, oxygen, and ozone are  
formed in  solutions of radioactive salts. The author finds tha t  
saturation of water with hydrogen, oxygen, or nitrogen is without 
effect on i ts  absorption curve. Although i t  has not been shown 
experimentally, it is assumed t h a t  ozone is also without influence, 
since unpublished investigations by Zelinsky indicate tha t  alcoholic 
solutions of acetylene, propylene, and cydopropane have no absorptive 
in fl uence. rr. H. P. 

Spectrum of Argon. G.  STEAD (Z‘TOC. Camb. Phil. SOC., 1918, 
IS, 607--609).-The conditious under which the red and blue spectra 
of argon are  produced have been examined by experiments with 
a special form of discharge tube containing a calcium oxide cathode, 

If the  pressure is greater than abGut 0.08 mm., a fairly bright 
positive column is produced, which shows the red without any  trace 
of the  blue spectrum. A t  lower pressures, the  positive column ceases 
to  exist. I f ,  however, the cathode beam is deflected by application of 
R. magnetic field, it is possible t o  obtain a positive column at pressures 
which are much too lorn for i ts  production in  ordinary circum- 
stances. The positive column produced in this way also gives the 
pure red spectrum. 

The cathode beam is always blue in colour, and with a large 
difference of potential, the  spectrum of this  is practically identical 
with t h a t  yielded by the gas discharge through an  ordinarj vacuum 
tube, tha t  is, almost pure blue. When the potential difference, and 
in  consequence the temperature, is reduced, the red spectrum begins 
t o  appear, and when the beam is very faint, the  spectrum presents 
much the same appearance as the  spectrum of the negative glow in a n  
ordinary discharge. 

From these experimental results, it would appear to  be impossible 
t o  obtain the  red or the blue spectrum in the same portion of the tribe 
by simply altering the  conditions of discharge. H, 31. 1). 

Spectra of Silicon and Fluorine in a Geissler Tube. C. POR- 
LI~:ZZA (Gazzetln, 1912, 42, ii, 43-54).--l’lie author has compared the 
spectr:i given in a Geissler tube by silicon tetrachloride and tetra- 
fluoride, all the  lines corresponding with silicon and fluorine being 
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cueful ly  measured. New lines have been observed for silicon and, 
in  considerable number, for fluorine. Photographs a re  given of the  
different spectra, and the  numerical results a re  given in  tables 
containing also the results of previous invehgators .  T. H. P. 

Measurements in the Antimony Spectrum. HEINRICII 
SCHIPPERS (Zeitsch. wiss. Photoclmn., 19 12, 11, 235-253).-Wave- 
length measurements of the lines in the arc  and spark spectra of 
antimony are  recorded, the  data  being referred to the international 
normal lines. The spectral region covered extends from X=6648 t o  
X=2054. A s  already indicated by Kayser and Itunge, constant 
differences are shown between the  froquencies of lines belonging to  
the different groups. H. M. D. 

Measurements in the Barium Spectrum. [CARL Sc~nrr~z 
(Zeituch. wiss. Photochem., 1912, 1 1 ,  209--235).-Accurate wave- 
length mewurements have been made of the lines in  the  arc  and spark 
spectra of barium, the data being referred t o  the normal lines recom- 
mended by the International Union for Co-operation in Solar Research. 
The  wave-length numbers, which extend from A = 2214 to X -- 7060, 
are discussed in  detail with special reference to the various series 
formulz  which have been put  forward. H. M. I). 

Changes in the Absorption Spectra of '' Didgmium ') Salts. 
WALTER C. BALL (PTOC. Roy. Snc., 1912, A ,  87, 121-137).-A com- 
parison has  been made of the  absorption spectra of " didymium " under 
widely varying conditions. From the  results i t  would appear t h a t  
there are two distinct classes of didymium spectra: (a )  the  ionic 
spectrum, and ( b )  the  non-ionised spectrum. The ionic spectrum is 
given by aqueous solutions of the  lidymium salts of strong ?cids, 
especial17 at sniall concentrations. The nou-ionised spectrum, being 
in  every case the  spectrum of a compound, shows slight variations 
from one compound to another, but has a definite character. Sriuli 
spectra are those given by didymium salts of wehk acids, those pro- 
duced by addition of a u  alkali metal salt of a woak acid to tho 
didymium salt of a strong acid, those given by solutions of didymiuru 
salts in non-aqueous solvents, such as ethyl alcohol, glycerol, acetone, 
and pyridine, and those given by the  crystalline or melted nitrate. 

I n  presence of suorose, i t  is possible to  obtain alkaline solutions of 
didymium, and the spectrum given by such a solution is quite excep- 
tional, some of the  lines being displaced to  a very large extent. 

The variation occurring in  the didymium spectriim on passiug from 
highly concentrated to  very dilute aqueous solutions is  almost entirely 
confined to  the first stage of the dilution procesp, although the electric 
conductivity da ta  indicate that considerable changes in  the degree of 
ionisation occur during the  later stages of the  dilution process. 

H. M. D. 

The Arc Spectrum of Mercury in the Visible and Red 
Regions, GEBHARD WIEDMANN ( A n n .  f ' h p i k l ,  19 12, [ivJ, 38, 
1041-1055. Compare Pztschen, Abstr., 1910, 11, 3).-The wave- 
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lengths and relative intensities’of the lines in the visible and red regions 
of the arc spectrum of mercury have been measured. The spectrum is 
analysed with reference to the occurrence of principal and subsidiary 
ser i es. 

Dispers ion  and Absorption of M e r c u r y  and Tin for the 
Visible and Ultra-violet S p e c t r u m .  PETER EROCHIN (Ann. Physik, 
1912, [iv], 39, 213--324).-The optical constants of mercury and till 
have been measured by Voigt’s reflexion method. Curves are plotted 
which show the dependence of the refractive index, the index of 
absorption, and the absorption coe5cient on the wave-length of the 
incident light. The results are discussed in reference to the electron 
theory. H. M. D. 

M e a s u r e m e n t s  in the Spectrum of Molybdenum f r o m  
X = 464’7 to  X = 7134. CHRISTIAN WEIGAND (Zeitsch. wiss. Pliotochent., 
1912, 11, 261--276).-Accurate measurements of wave-lengths have 
been mado for the lines in both the arc and spark spectra. I n  the 
case of the sharpest lines, the wave-lengths of corresponding lines in 
the two spectra do not differ by more than a few thousandths of an  
Angstrom unit. The values obtained by the author agree in general 
more clocely with those of Exner and Haschek than with those 
obtained by Eder and Valenta. A considerable number of new lines 
have been obtained, especially in the green portion of the spectrum. 

H, M. D. 

H. M. D. 

Anomalous Dispersion of Certain Organ ic  Colour ing  
Matters. W. ROHN (Ann. Physik, 1912, [iv], 38, 987--1013).-The 
determination of the constants of the elliptical polarisation of the 
strongly absorbed rays has been applied in the investigation of the 
dispersive and absorptive power of pararosaniline, brilliant-green, 
rhodamine-6G extra, and sodium fluorescein (uranine). All four 
substances exhibit anomalous dispersion, and the curves obtained by 
plotting the refractive index, coefficient of absorption, and index of 
absorption against the wave-length are found to be of a somewhat 
complex character, The theoretical discussion of the experimental 
results is reserved. 

F luo rescen t  Properties of Sodium Fluoresce in  in Solu t ion .  
W. ROHN (Ann. Physik, 1912, [iv], 38, 1014--1017).-A comparison 
has been made of the fluorescence spectra of ethyl-alcoholic and 
aqueous solutions of sodium fluorescein (uranine). For exciting light 
of wave-length X = 5300, the spectrum of the 0.00 1N-aqueous solution 
extends from X =5780 to X - 5160, and tha t  of the corresponding 
alcoholic solution from X=5850 to X=5190. The maxima are a t  
X = 5390 and X = 5460 respectively. The displacement of the spectrum 
on passing from one solution t o  the other is in accordance with 
Kundt’s rule, and the deviation from Stokes’ rule is appreciably 
greater in the case of the alcoholic solution. 

Luminescence Analysis. OTTOMAR WOLFF (Chm. Zeit., 1912, 
36, 1039. Compare this vol., ii, 388).-The fluorescence of impure 
potassium carbonate previously observed is due to the presence of 

H .  M. z). 

H. M. D. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
12

. D
ow

nl
oa

de
d 

on
 2

7/
10

/2
01

4 
13

:1
2:

45
. 

View Article Online

http://dx.doi.org/10.1039/ca9120205873


GENERAL AND PHYSICAL CHEMISTRY. ii .  879 

potassium sulphide. A fluorescence microscope has now been con- 
structed, by means of which the particles may be investigated. The 
orange fluorescence of some specimens of mercuric chloride is due to 
mercurous chloride, and the formation of this compound during. the 
sublimation of the mercuric salt mag always be observed. Of other 
mercury salts, only mercurous bromide has been found to  fluoresce. 

C. H. D. 

Temperature-coefflcients of P h o t o t r o p i c  Transformations. 
MAURICE PADOA and G. TABELLINI ( A t t i  R. Accnc2. Lime;, 1912, [v], 
21, ii, 188--192).-Photochemical reactions being distinguished by 
their comparatively slight sensitiveness to rise of temperature, the 
authors have investigated the temperature relations of the phototropic 
changes occurring in piperyl-o-tolylosazone, in  order to ascertain if the 
change is physical or chemical in nature. Previous experiments have 
shown that the velocity of decoloration of a phototropic substance 
gradually diminishes as the process advances, this indicating that 
phototropic transformations follow the law of mass action and are, 
therefore, homogeneous reactions. 

Measurements of the times occupied by darkened piperyl-o-tolyl- 
osazone in  returning to its original pale yellow colour when placed in a 
feebly illuminated chamber at lo", O", and - 10' show that the velocity 
of the  change is very approximately doubled by a rise of temperature 
of lo*. Calculation on this basis of the duration of the retro- 
cession at - 100' gives a result in agreement with that; obtained 
ex per imen tally. 

The mean times in seconds for the reverse change to occur in 
sunlight were found to be : 39 at loo, 24 a t  0", 28 at - lo", and 30 at 
- 20'. Measurements of the velocity of coloration a t  - 10' and - 90' 

gave the relative values 1.6 and 1 respectively, the temperature- 
coefficient being hence 1.06 per 10". 

Wi th  benzaldehydephenylhydrazone a rise of temperature of 10' 
increases the velocity of decolorisation from 1 to 1.7, whilst the 
velocity of the reverse change is almost independent of the 
tempemture. 

The conclusion is drawn that  phototropic changes are true chemical 
reactions. T. H. P. 

Relations between Phototropy and Constitution. MAURICE 
PADOA and L. SANTI ( A t t i  R. Accacl. Lincei, 19 12, [v], 21, ii, 192-196). 
-According to Stobbs's observations (Abstr., 1908, ii, 33Y), the 

f ulgides, ~ ~ : ~ : ~ ( ~ ~ > O ,  exhibit phototropic properties only when 

one or two of the four radicles are hydrogen atoms. O€ the osazones, 
those obtained from disubstituted hydrazines correspond with com- 
pletely substituted f ulgides, and the authors have prepared various 
phenylmethyl- and diphenyl-osazones, none of which is found to be 
phototropic. 

Hydrazones of the type NH,*N :CHR exhibit phototropy, bu t  only 
when the aromatic radicle R is not substituted i n  the ortho-position, 
whilst no hydrazone of the form NRR1*N:CHR2 i s  a phototropic 
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substance (compare Padoa and Ssnti, Abstr., 1910, i, 7 7 9 ;  1911, 
i ,  693 ; Padoa and Bovini, this vol., i, 223). 

P-Beozilpbenylmethylosazone, C,Ph,( :N*N MePh),, m. p. 183', is 
non-phototropic. 

P- A nisilpl~nylmeth~losc6~one, C,: C6H, *OMe),( : N N MePh),, forms 
dark yellow needles, m. p. 151-15B0, and is non-phototropic. 

P-Piperilphen~llrnethyzone, C,(C,H,: 0,: CH,),( N *NMePh),, cr ys- 
tallises in yellow, non-phototropic needles, m. p. 9 1-92'. 

P-Bcnzild~~henylosaxone, C,Ph,(: N-NPh,),, * forms yellow needles, 
m. p. 203O. 

6-Anisildipheny Zh ydrctxone, C,( C,H,*OMe), ( : N* N P h  2)2, crys t a1 1 i ses 

Unsuccessful attempts were made to prepare P-piperildiphenyl- 
in yellow needles, m. p. 135-136'. 

osazone. T. H. P. 

Kinetics of Photochemical Reactions. FRITZ WEICERT (Zcitsch. 
Elekti-ochem., 1913, 18, 654-656). -The paper deals mainly with the 
photochemical decomposition of ozone ; bhe results of the investigation 
have already been published (this vol., ii, 715). A method is described 
by which the sensitiveness of the reaction in ultra-violet light can be 
compared with that in visible light. The sensitiveness, as measured 
by the amount of decomposition under conditions otherwise com- 
parable, is 2.3 x mol. per cal. in ultra-violet light, and 4.8 x 10-10 
mol. per cal. in ordinary light in the presence of chlorine as sensitiser 
(compare Abstr., 1908, ii, 5, 914). G. S.  

Photo-electric Effect of Some Compounds. A.  LL. HUGHES 
(Phil. Mag., 1912, [vi], 24, 380-390. Compare Abstr., 1911, ii, 572 ; 
this vol., ii, 5).-The emission of electrons by various solid compounds 
subjected to the action of ultra-violet light has been investigated. 
Mercurous and mercuric iodide, mercurous and mercuric chloride, 
antimony tri-iodide, and bismuth trichloride show well-marked effects 
after exposure for some time to the ultra-violet rays, but dry zinc 
chloride and phosphoric oxide appear to be inactive. The action is 
very small in the case of lead iodide and almost negligible for ferric 
chloride. Although large and gradually increasing effects are obtained 
with the above-mentioned halogen salts, the initial photo-electric 
activity of these substances is either zero or very small, except in the 
case of antimony tri-iodide. From the observed behaviour, it appears 
tha t  the salts themselves are not photo-electric for light of the wave- 
length employed, and that the emission of electrons is due to the 
primary decomposition of the halogen salt by the light and the 
subsequent action of the rays on the separated metal. The more 
stable the salt,, the less is the effect produced. 

Although zinc chloride and phosphoric oxide are inactive when dry, 
they show a distinct effect in contact with moist air. This cannot be 
accounted for by the photo-electric activity of water. 

Experiments with anthracene show that the photo-electric activity 
of this substance ie produced entirely by light of wave-length shorter 
than A =  2002. The maximum emission velocity for A =  1849 is 
0.87 volt. H. M. D. 
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Photochemical Reactions in  Aqueous Solutions. ALFRED 
BENRATH (J. pr.  Chew,., 1912, [ii], 86, 336-344. Compare Abstr., 
1905, i, 730 ; 1911, ii, 535)-When dissolved in  a n  aqueous solution 
of ferric chloride and exposed to  sunlight during the  summer, form- 
aldehyde is oxidised to  glyoxal. The formation of the  latter com- 
pound is  preceded by the  polymerisation of formaldehyde t o  glycoll- 
aldehyde (compare Pribram and Franke, Abstr., 1911, i, 420). 

tert .-A my1 alcohol is oxidised under similar conditions to  acetone 
and acetaldehyde, whilst fa t ty  acids either remain unattacked or are  
oxidised very slowly. Succinic acid yields carbon dioxide, propioaic 
acid, and ethyl chloride, which is partly hydrolysed t o  alcohol and then 
undergoes oxidation to  acetaldehyde. 

Rleth ylsuccinic acid loses carbon dioxide, yielding butyric acid, 
and is also oxidised t o  cdrbon dioxide and propyl chloride: 
C,HE,Me(CO,H), + 2FeC13 = 2C0, + 2FeC1, + C,H,Cl+ HCI. Pert of 
t h e  propyl chloride is hydrolysed t o  propyl alcohol, which is then 
oxidised to  propaldehyde. 

On exposure to  light in a 2N-soliition of nitric acid containing 
ferric nitrate, organic acids are oxidised to aldehydes and ketones, 
which undergo further oxidation with the formation of acids. It is  
probable t h a t  ketonic acids are  formed as  intermediate products, and 
tha t  aldehydes and ketones are produced from these by loss of carbon 
dioxide ; thus citric acid yields acetone, acetic acid, formaldehyde, 
and hydrocyanic acid. hlalonic acid is oxidised t o  formaldehyde, malic 
acid to  glyoxal, tartaric acid to  oxalic acid, and succinic acid to form- 
aldehyde and hydrocyanic and oxalic acids. 

When oxidised with ferric nitrate in  nitric acid solution, ethyl 
Itlcohol yields acetaldehyde, formaldehyde, acetic acid, and glyoxal, 
together with glyoxylic and acethydroxamic acids. Acetone is oxidised 
to  acetic acid, formaldehyde, and hydrocyanic acid. 

I n  all t h e  above-mentioned oxidations with ferric nitrate, carbon 
dioxide is evolved, which is accompanied by nitrous oxide, produced 
by reduction of the  nitric acid. I n  some cases the  nitric acid is 
reduced to nitrogen or even alnmoriia; t l i i i ~ ,  both formic and oxalic 
acids yield carbon dioxide, the  nitric acid being reduced to  nitrogen 
and ammonia. Mandelic acid gives rise to  nitrogen, carbon dioxide, 
and benzaldehyde; aminoacetic acid yields the same two gases, together 
with formaldehyde and glyoxylic acid. 

Similar results have also been obtiiined by the  use of potassium 
dichromate in  place of nitric acid and ferric nitrate. A dilute 
solution of acetic acid and potassium dichromate, on exposure to  
light, yields carbon dioxide, formaldehyde, and glyoxal. F. B. 

Action of Sunlight and of Radium Compounds on Glass. 
W. A. DOUGLAS RUDGE (Proc. Cmnb. Phil. SOC., 1912, 16, 571-573). 
-Observations relating to  the  coloration of glass-tubing under tbe 
influence of sunlight a re  recorded. The action of radio-active 
material is very similar t o  t h a t  of sunlight, but the coloration ulti- 
mately attained is much more inten-e. The production of a n  amethyst 
colour is supposed to be due t o  the  presence of manganese in  the  glass. 

K M. D. 
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Quantitative Investigation of the Absorption of Ultra- 
violet Rays by Aliphatic Alcohols ,  Acids, Esters, Alde- 
hydes, and Ketones. JEAN B~ELECKI a n 1  VICTOR H w R t  (Compt. 
rend., 191 2, 155, 456--45S+).-The absorption was measured photo- 
metrically, and the  results calculated from the formula I= I'.lO'.C.d, 
where e is the molecular coefficient of extinction, c the  concentration in  
gram-molecules per litre, and d the  thickmess (in cms.) of the layer of 
solution. The values of E for various wave-lengths for the  several 
classes of substances mentioned are  quoted. 

The alcohols show it continuous and increasing absorption from 
X=3000 t o  X=2144, which augments rapidly with the number of 
*CH,* groups in  the  molecule. The monobasic acids shorn an  absorp- 
tion about 2000 times as  great as  that  due to  methyl alcohol. Oxalic 
acid produces an absorption 30,000 times as great as that  of methyl 
alcohol, but  when the  two *CO,H groups are  separated by one or more 
*CH,- groups, the absorption is about fifteen times as great as tha t  of 
the monobasic acids. Esters show less absorption than the  acids from 
which they are derived. The absorption due to  formaldehyde is about 
twelve tintes tha t  shown by methyl alcohol, but the  three next homo- 
logues show a definite absorption band near X = 2800, beyond which the  
absorption falls to  a minimum at X = 2350 t o  2470, and then increases 
again strongly. The ketones have an  absorption band at X=3680, 
after which the absorption diminishes steadily for the shorter wave- 
lengths. 

In general, the  absorption augments with increasing moleculiir 
crimplexity. T. A. H. 

Photochemical Action of ResiDs. FERDINANDO VIGNOLO- 
LUTATI ( A t t i  R. Acccid. Sci. Toi*ino, 1912, 47, 841---854).--From the  
results of a series of preliminary investigations, the author draws the 
conclusion tha t  the photochemical action of resins is  both chemical and 
physico-chewical in  character. Either the  formation of ozone or 
peroxide during the auto-oxidation of resins, or some other modification 
in  their chemical equilibrium, is apparently accompanied by the emis- 
sion of rays of very short wave-length, to  which the photochPmica1 
effects are due. 'F. 11. P. 

Solubility of Coloured R e s i u a t e s  Submitted to the Action 
of L i g h t .  J. L A R G U ~ E R  DES BANCELS (Compt. rend., 1912, 155, 
%30--282).-Coloured resinates are prepared by treating resin with 
aqueoiis solutions of alkali hydroxides, adding a suitable colouring 
matter (safranine, rhodamine, etc.), and then precipitating with a salt 
of zinc or magnesium. These substances when dissolved in  terebene, 
spread in  a thin layer on glass plates, dried, and exposed to  the light of 
the  sun or of a mercury vapour lamp, became, at the end of a certain 
time, insoluble in such solvents as benzene, but  soluble in solvents such 
as  methyl or ethyl alcohol. This effect ou the  solubility is produced 
essentially by radiations of short wave-length. I t  depends also on the 
drying, since, if this is pushed too far, the  resinates dissolve in  alcohol 
whether submitted t o  light or not. 

atid B e y . ,  1012, 45, 2810-2825. 

W. G. 
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The Law of Photochemical Absorption for the Reaction 
Products by Means of Ultra-violet Rays. VICTOR HENHI and 
HEN& WURMSER (Compt. rend., 19 12, 155, 503--505).-Th authors 
have studied the variation in  photochemical action with the wave- 
length for ultra-violet rays. They worked with a n  aqueous solution 
of acetone, submitted to  rays of wave-length h = 2981 - 2144, 
measuring the rate of acid formation. Their results show that therc: 
is a striking similarity between the absorption curve of acetone in the 
ultra-violet portion of the spectrum and the chemical activity of the 
different rays. The law of photochemical absorption applies to the 
action of ultra-violet rays on acetone in aqueoiis solution, arid the 
reaction is an example where the extreme ultra-violet rays are less 
active than those of greater wave-length. w. G.  

The Absence of P e n e t r a t i n g  Radiations during Chemical 
Reactions. MAURICE DE BROCLIE and L. BRIZARD ( L e  Radium, 191 2, 
9, 249).-About a litre of detonating mixture retained in soap-suds on 
a plate of aluminium 1 mm. thick was exploded. The plate formed 
one side of a completely-closed and mechanically&rong condenser. 
Tonisation in the condenser, by penetrating rays capable of penetrating 
the aluminium plate, was looked for by means of an electrometer con- 
nected to the condenser. I n  these experiments, and also when a 
strong charge of fulminate of mercury was exploded, the results were 
entirely negative. F. S. 

Emission Velocities of Photo-Elec t rons .  A. LL. HUGHES 
( P l d .  T~ans . ,  1912, A ,  212, 20.5-286).-Measurements have been 
made of the maximum velocity with which photo-electrons are emitted 
from the surface of various metals suhjected to the action of mono- 
chromatic ultra-violet light. The surfaces were prepared by distilla- 
tion of the metals in a liquid-air vacuum. The data obtained for 
calcium, magnesium, cadmium, zinc, lead, antimony, bismuth, and 
arsenic show tha t  the energy of the fastest electrons is proportional t o  
the frequency of the incident light, If Y represents the velocity 
measured in  volts, then the variation OF Y with the frequency n can 
be satisfactorily represented by the equation Y = k n  - To. Vo is 
identified with the energy required to separate an  electron from the 
molecule. 

I n  the case of related elements of the same valency, the values of 
k and Vo increase in  a regular manner as the atomic volume 
decreases. 

By an  indirect method, values of Yo have also been obtained for 
selenium and oxygen, and it is further shown tha t  the maximum 
emission velocity of the photo-electrons from a continually forming 
mercury surface is identical with the velocity of the electrons from a 
surface prepared by distillation in a vacuum. H. M. D. 

The Ionisation Produced by the Collision of Positive Ions in 
G a s e o u s  Mixtures. RICHARD D. KLEEMAN (Proc. Camb. PId .  Soc., 
1912, 16, 621-630. Compare this vol., ii, 8).-A new method is 
described by means of which the ionisation produced by the collisioq 
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of ions with neutral molecules has been examined. The form of the 
apparatus is such as to facilitate the investigation of the question 
whether the addition of a small quantity or a foreign gas to the gas 
already present in the ionisation chamber introduces a new simple 
ion. Ionisation curves have accordingly been obtained for both 
positive and negative ions for various simple gases and gaseous 
mixtures. 

The ionisation curves, which are obtained by plotting the current 
against the applied potential difference, consist roughly of horizontal 
and vertical lines, the commencement of the vertical line indicating at 
what point the ionisation by collision begins to have an effect. In  the 
case of the ionisation produced by the collision of negative ions, the 
sffect of the addition of a small quantity of a foreign gas is in all 
cases to displace the vertical part of the curve away from the zero, 
this being due to a decrease in the mean free path of the simple ion. 
Tire same result is obtained for the positive ions if the molecules of 
the foreign gas consist of atoms, each of which has approximately the 
same weight as the atoms contained in t h e  molecules of the gas 
already present in the chamber. If, however, hydrogen is added in  
small quantity to oxygen, nitrogen, carbon dioxide, or nitrous oxide, 
the vertical part of the curve is shifted towards the zero, and at t h e  
same time the curve usually becomes more steep. The same result is 
obtained i f  the molecules of the added gas contain hydrogen atoms. 

From these results i t  would appear that  the mass of the simple 
positive ion is not independent of the nature of the gas in which it is 
generated, but that  the ion is characteristic of the atomic constituents 
of the gas molecules. H. M. D. 

Ionisation by Collision in Gases and Vapours. W. R. BARSS 
(Amer. J. Sci., 1912, [iv], 34, 229--241).-The ionisation due to 
collision between ions and molecules has been examined, the a-rays 
emitted by uranium oxide being employed as the ionising agent. 
From the results obtained in air and hydrogen, i t  follows tha t  the 
negative ious generated by collision with a-particles are identical with 
those produced by the action of Riintgen rays and ultra-violet light, 
for the collision constants are the same in all three cases. 

Experiments made with sulphur dioxide, ethyl alcohol, ethyl 
chloride, etbyl ether, and methyl iodide shorn t h a t  the phenomenon is 
the Fame in vapours as in gases, provided the pressure is not toogreat. 
A t  higher pressures, a difference in behaviour is observed, this being 
shown by the crossing of the ionisation curves obtained for different 
distances of separation of the electrodes. It is suggested tha t  this 
may be due to the formation of molecular aggregates in the vapours. 

Until  the sparking potential is approached, the negative ion only is 
effective in producing new ions by collision both in vapours and in 
gases. H. M. D. 

Mobility of Radioactive Atom-Ions in Gases. S. RATNER 
(Compt. rend., 1912, 155, 453--455).-The mobility in  air of recoil- 
atoms of radium-B from radium-A has been determined by two 
methods, including tha t  of Franck(Abstr., 1909, ii, 953), and the values 
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found were 1-28 and 1-35. I n  air 
for pressures up to 10 cm. the mobility is inversely proportional to  the 
pressure. T. A .  H. 

For hydrogen the value was 5.65.  

A Comparison of the Ionisation Within Closed Vessels Due 
to Rtintgen and 7-Rays. ARTHUR S. EVE (f‘/d. M{6g., 191 2, [vi], 24, 
432--436).-When the ionisation, in similar closed cylindrical vessels 
with walls 0.5 mm. thick made of different materials, produced by 
X-rays and the y-rays of r a d i u m 4  are compared, the X-ray ionisation 
diminishes as the  density of the material is reduced from that  of lead 
to that of cardboard, whereas the X-ray ionisation increases. This is 
shown to support Bragg’s view tha t  X-rays ionise mainly or wholly by 
generating electrons in the air  and walls of the vessel with velocities 
of the same order as cathode-rays, whereas the y-rays ionise by vixtue 
of P-rays with velocities of the same order as those of radium-C 
generated mainly a t  the inside walls of the vessels, Experiments 
with 0.5 mm. thick iron and zinc electroscopes indicated that with 
X-rays the iouisation is only about 15%, but with y-rays i t  is 140% of 
that  in the free air. F. S. 

Positive Rays. SIR JOSEPH J. ’I’HOMSON (Phil. Mag., 1912, [vi)? 
24, 209-254. Compare Abstr., 191 1, ii, 457).-Further results are 
given by the method of simultaneously deviating the positive rays, 
passing through a tine hole in the cathode, by a magnetic and electric 
iield and recording the deviation on a photographic plate sealed inside 
the discharge tube. From the lines traced by the rays, the value of 
the ratio m / e  of the ray can be deduced, tha t  of the hydrogen atom 
being reckoued as unity. Much experience is necessary to distinguish 
the ‘‘ primary lines ” from the ‘‘ secondary lines,” and it is only the 
former which can be used in the analysis of the gases carrying the 
discharge, These enter the electric and magnetic tields charged, and 
retain their charge unaltered in their passage through the fields, 
whereas the secondary lines are due to atoms or molecules which 
experience a change in the number of charges carried while iu the 
tields. Both positively and negatively charged particles occur with 
hydrogen, carbon, oxygen, sulphur, and chlorine, but with Iielium, 
argon, nitrogen, and mercury no negatively charged particles have been 
observed. In very pure oxygen, dried by liquid air, the only negative 
line is due to atomic oxygen, but in presence of 1 to 3 volume % of 
hydrogen, a negatively charged particle with a value 33 for m/e ,  appears 
which may be due to O,, but is  more probably due to HO, or H,O,. I n  
these circumstances the other line is probablgdue to O H  and not to 0. 
The line 33 disappears if the proportion of hydrogen is increased, but 
in  mixtures of ethylene and oxygen it is seen when only a small 
quantity of oxygen is present. I n  vapours of hydrocarbons containing 
one atom of carbon in the molecule, the line 12 is the only negative 
line, but in ethylene and acetylene another of value 24, and in benzene 
of 36 also, are observed. One of the most striking results is the 
extent, to which the gas molecules are dissociated by the discharge, 
aiicl all photographs shorn positive lines indicating :ttoms as well as 
molecules. In benzene there are 17 different types of positive 
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carrier, and the results for methyl and ethyl alcohol, ethyl and 
methyl ethers are all identical. 

The relative brightness of the lines is misleading as to the number 
of carriers producing them, the lighter and more quickly moving atoms 
of hydrogen and helium producing enormously greater effect on the 
photographic plate than the slower and heavier, but equally energetic, 
carriers. This followed from experiments in which the relative number 
of each type of carrier having a different value of m/e was determined 
by allowing them to fall separately into a Faraday cylinder and 
determining the charge transported, a method which is capable of 
results of great accuracy. With photographic and fluorescent screen 
methods the brightest lines are always due to hydrogen atoms and 
molecules, but Faraday cylinder measurements showed that often their 
numbers were but a fraction of one per cent. of the heavier carriers, 
such a B  oxygen, carbon monoxide, and carbon dioxide. 

Atoms with double charges have been observed in all cases except 
hydrogen. Several lines, obeying the tests for primaries so far as can 
be seen, do not correspond with any known substance, for example, one 
in a mixture of hydrogen and helium corresponding with the value 6. 
I n  hydrogen one of value 3 corresponding with H, is seen under certain 
conditions, but not in absence of oxygen or air. I n  nitrogen a t  not 
too low pressure, there is a line 43 which is probably N,. I n  addition, 
lines corresponding with the single atom with 1, 2, and even 3 positive 
charges, and to  the molecule N, with single positive charge have been 
observed, but never negative lines. In  mixtures of hydrogen and 
oxygen a line of value about 50 may be due to ozone, but is not 
observed in absence of hydrogen, and is probably H,O,. I n  addition 
t o  water, 18, a line of value 20, corresponding with H4V, is observed. 
I u  carbon disulphide a line 44, which may be CS, and in mixtures of 
hydrogen and nitrogen the ammonia line, are seen. 

By the Faraday cylinder method the true ratios of the numbers of 
the various carriers in the discharge through carbon monoxide, 
hydrogen and oxygen, carbonyl chloride, and carbon dioxide have been 
determined, which reveal the enormous discrepancy between the 
sensitiveness of the photographic plate and of fluorescent screens to  
the light and heavy carriers respectively. 

The true nature of ionisation is discussed from the point of view of 
the photographs obtained. The evidence is held to be contrary to the 
view tha t  the atoms in the molecule are oppositely charged. Each 
atom appears to  act a8 a neutral doublet, in which the disposition of 
the positive and negative charges in the atom condition its attraction 
of the adjacent atoms. F. S. 

The Secondary Rays Excited by t h e  a -Rays  of 
Polonium. 11. V. E. POUND (Phil .  Mag., 1912, [vi], 24, 401-414. 
Compare this vol., ii, 514).--The secondary rays excited by the a-rags 
of polonium from carbon surfaces increase as the temperature of the 
carbon is reduced to  tha t  of liquid air, in atmospheres of air, oxygen, 
and hydrogen, which is attributed to the increase in the amount of 
gas condensed on the surface of the carbon. I n  the case of brass 
surfaces the secondary radiation is about 25% higher at room tempera- 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
12

. D
ow

nl
oa

de
d 

on
 2

7/
10

/2
01

4 
13

:1
2:

45
. 

View Article Online

http://dx.doi.org/10.1039/ca9120205873


GENERAL AND PHYSICAL CHEMISTRY. ii. 887 

ture  than it is in  liquid air. This is ascribed t o  the  gas condensed on 
brass being partly liberated as it is cooled, and the explanation is 
supported by the  fact observed, t h a t  i t  is easier to  exhaust a brass 
vessel at the  ordinary temperature than  a t  liquid-air temperature, gas 

The @-Particles Reflected by Sheets of Matter of Different 
Thicknesses. W. WILSON (PTOC. Roy. Xoc., 1912, A ,  87, 100-108). 
-A strong preparation of uran ium-5 was placed by the side of a n  
electroscope, the direct rays being stopped by a block of lead, and 
reflectors were brought into a position t o  reflect the @-rays into the  
electroscope, the  absorption coefficient, p, of the  reflected radiation 
being determined in  aluminium. The proportion of the  radiation 
reflected from a thick plate was greatest for lead and least for 
aluminium, and the  absorption coefficient of the  reflected rays was 
greatest for aluminium and least for lead. Two types of reflected rays 
were produced from the  group of hard /?-rays of uranium-X, the  value 
of p for the  softer being about 300 (cm.-l), and for the  harder from 20 
to  44 for the  various metal reflectors of varying thickness. The 
results agreed well with Schmidt's theory. From thick sheets tho 
values for p for aluminium, copper, and lead were respectively 33.7, 
86.6, and 20.2 (cm.-l) for the  harder type of reflected rays. 

being generated in the  la t ter  case. F. s. 

P. S. 

The Absorption of Radioactive Projections (Recoil Products) 
and the Ionisation Produced by Them. LOUIS WERTENSTEIN 
(Covnpt. rend., 1912, 155, 450--453).-The results of a n  investigation 
of the  absorption by a i r  and hydrogen a t  pressures of 1 mrn. and 
6 mm. respectively of the  radiation constituted by radioactive 
projections of radium-B from radium-A are  given. 

The method consists i n  directing a narrow column of projected 
atoms of radium-B from a disk covered with radium-A by means of a 
diaphragm on reception disks maintained at a positive potential 
and placed at various distances from the  active disk. 

The results show tha t  for the  pressures mentioned the  absorptive 
powers of the  two gases are practically identical. The diminution in  
number of particles in both cases is  small up  t o  distances of 5 cm., 
but  beyond tha t  the  number diminishes rapidly until at 10  cm. it is 
only a few hundredths of the  initial value, after which i t  falls slowly 
and then appears t o  be due t o  diffusion of u n c h r g e d  or negatively 
charged atoms. For the two gases at the pressures mentioned the 
range is about 10.5 cm. 

Using the method already described (this vol., ii, 222), i t  was found 
t h a t  in an ionisation chamber 4 urn. deep, placed 25 mm. from the active 
disk, the  recoil atoris of radium-B produced i n  air at 1 mm. pressure 
3.7 times as many ions as a-rays; at 45 mm. distance the  ionisation 
fell in the  ratio 1.6 : I ,  whilst in hydrogen at 6 mm. pressure for the  
same change in  distance it fell in  the  ratio 3 : 1. T. A. H. 

An Ionising Radiation Due to Radioactive Recoil, Emitted 
by Polonium. B. B ~ A N U  and LOUIS WERTEESTELN (Compt. ?.end., 1912, 
155, 475-477). -An extension ot the  mode of investigation described 
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already (this vol., ii, 222) to polonium, shows that the latter emits a n  
easily absorbable ionising radiation, similar to that afforded by 
radium-C. 

Some difficulty was experienced in obtaining a layer of polonium 
sufficiently thin to permit recoil to take place (compare Abstr., 1910, 
ii, 816), but eventually a satisfactory surface was prepared. The 
ionisation produced was only proportional to the pressure when the 
latter was nearly high enough to cut off the radiation. The product 
of the minimum pressure, p ,  necessary to effect this a t  various 
distances, d, wasabout 70 as  compared with 120 for radium under like 
conditions. The ratio of these two numbers is very near tha t  between 
the ranges of a-rays of polonium and radium. At a pressure of 2 mm. 
and a distance of 6-5 mm., the ionising power of the radiation was 
2.5 times tha t  of polonium a-rays, and was completely stopped by 
aluminium leaf 0 . 5 ~  thick. The magnetic field suppresses a part of 
the radiation at low pressures, indicating tho existence of a second 
radiation, easily deviable in a magnetic field, and having the characters 
of a secondary radiation excited by a-rays. At  pressures below 1 mm., 
negative secondary rays are produced, which tend to predominate when 
the pressure is still further reduced. T. A. H. 

The Electrical C h a r g e s  Carried by the a- and P-Rays. JEAN 
DANYSZ and WILLIAM DUANE (Compt. rend., 1912, 155, 500-503. 
Compare Rutherford, Abstr., 1905, ii, 621).--The authors have deter- 
mined the electrical charges carried by the a- and @rays from 1 curie 
of emanation in equilibrium with radium-A, -B, and -C. The radio- 
active source employed was a bubble of emanation about 0.5 cu. mm. 
in volume, repelled by a thin glass sphere coated with mercury. They 
limited t h e  measurement to a pencil of rays (a known fraction of all 
the rays emitted) by means of screens, pierced with circular openings. 
The charge was received on a Faraday cylinder, and measured by a 
quartz piezo-electric. The soiirce of the rays and the Faraday cylinder 
was enclosed in a metallic box, in which a good vacuum was maintained, 
which was placed between the poles of an electro-magnet. The charges 
received by the cylinder were found not to  be modified by interposition 
of leaves of aluminium 0.004 mm. in thickness. From their results 
the authors find that the electrical charge carried by the a-rays from 
1 curie of emanation is 90.8 electrostntic units, from which they 
deduce (1) the value 0.595 cu. mm. a t  15' for the volume of 1 curie 
of emanation (compare Rutherford, Abstr., 1908, ii, 791) ; (2) tha t  
the volume of helium given of€ by 1 gram of radium in  equilibrium 
with i ts  emanation and radium-A, -B, and -C is 156 cu. mm. per year 
Admitting that the charge on a @particle is half that on a n  a-particle, 
the number of /?-particles produced by the emanation under the stated 
conditions is 3 to 4 for every 3 a-particles. /?-Rays do not produce, 
to any appreciable extolit, slow secondary rays of the nature of &rays. 

W. G. 

The Determination of the Ionisation Curve for the a-Rays 
f r o m  Polonium i n  Mercury Vapour. T. SMITH TAYLOR ( P / d  Mug., 
1912, [vi], 24,296-301).-l3y means of a special apparatus the Bragg 
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ionisation-range curve of the a-rays of polonium was determined in 
mercury vapour a t  330' and 451 mm. The curve was found to be of 
the general type found for other gases and vapoura, departing somewhat 
more from the theoretical form (that the ionisation is inversely propor- 
tional to  the cube-root-of the range still to be traversed) than in  other 
cases. From the curves in mercury vapour and in air  at the same 
temperature, the pressure in the latter case being adjusted to make 
the ranges the same, it mas deduced tha t  the energy required to produce 
an ion in mercury vapour is 0.79 times that required in air. F. S. 

The Diffusion of Actinium Emanation and the Active 
Deposit Produced by it. JOHN C. MCLENNAN (Phil. Mag., 19 12, [vi], 
24, 370-379).--The experiments oT Kennedy (Abstr., 1909, ii, 955) 
are discussed theoretically, and further experiments are suggested. 

F. S. 

Determination of the Quantity of Emanation in Spring 
Waters. G. BERNDT (Ann. Physik, 1912, [iv], 38, 958--985).--The 
corrections which must be applied to the results obtained by the 
various methods used in the estimation of the emanation content 
of spring waters are discussed, and formulae are deduced which enable 
the magnitude of the correction to be calculated fo r  eich of the different 
methods of estimation. H. M. D. 

Radioactivity of the Thermal Mineral Waters of Usson 
(Ariege). GUSTAVE MASSOL (Compt. ?*end., 19 12, 155, 373-375).-The 
waters of Ueson are divided into three groups of springs: des PlaiBs, 
Condamy, and Soumain. The author has measured the radioactivity 
of the gases dissolved in the waters of t h e  two first and of tbe waters 
themselves, and also of the gas spontaneously liberated a t  des Plaiks. 
The two sources have practically the same radioactivity. The gases 
dissolved or spontaneously liberated consist almost entirely of nitrogen 
arid the rare gases, with rz trace of hydrogen sulphide and carbon 
dioxide, and their radioactivity is due to radium emanation. 

W. G. 

Influence of Pressure and Temperature on the Electrolytic 
Conductivity of Solutions, FRIEDRICH KOZKBER (Zeilsch. physikal. 
Chern., 1912, 80, 478-480. Compare Abstr., 1911, ii, 863).- 
Polemical against Lussana, (Abstr., 1911, ii, 462). G. S. 

Conductivity of pseudo-Acids and of the True Acids in 
Mixture8 of Acetone and Water. C. H. SLUITER (Chem. Weekblad, 
191 2, 9, 668--673).-An investigation of the electric conductivity of 
mono- and di-nitroso-orcinol, monochloroacetic acid, and succinic acid 
a t  25' has yielded the following results : (1) addition of acetone t o  
aqueous solutions of the true acids produces a greater fall in the 
electrical conductivity than tha t  resulting from a similar addition to 
the corresponding solution of the pseudo-acids; (2) the form of the 
pseudo-acid chiefly present in aqueous solution has a lower ionisation 
constant than the form present in acetone solution; (3) the influence 

VOL. CII. ii. 59 
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exerted by acetone on the  isomerisation of a pseudo-acid is similar to  
tha t  exerted by alcohol. 

Behaviour of Ionised Liquid Dielectrics on the Passage of 
Electric Currents. H. J. VAN DER BIJL (Ann. Physik, 1912, [iv], 39, 
170-212).-The ra te  of recombination of the  ions produced by the 
action of the  y-rays of radium on liquid insulators has been deter- 
mined by a method in which the disturbing effects of ionic diffusion 
are  more or less completely eliminated. The results obtained in  
experiments with carefully purified hexane, carbon tetrachloride, and 
carbon dieulphide show tha t  recombination takes place in  accordance 
with Thomson’s formula, dn/d t=  -an2, in  which n is the  number of 
positive or  negative ions per c.c., and a the coefficient of recombination. 
The deviations from this formula, which a re  exhibited by Jaffh’s 
results (compare Abstr., 1909, ii, 20S), are  probably due to  the special 
character of the  experimental method employed. 

By means of a n  indirect method (compare JaffPl, Abstr., 1910, 
ii, 481) involving the  determination of the  conductivity for small 
potential differences and of the saturation current, the  values of the  
recombination coefficient furnished by the  direct method have been 
confirmed. The values of a obtained by the  direct method are  2.19, 
0.78, and 1.90, and by the  indirdct method, 2.26, 0.802, and 1.74 for 
hexane, carbon tetrachloride, and carbon diyulphide respectively. 

The direct method for the  determination of the ionic recombination 
coefficient can also be utilised for the  measurement of the  diffusion 
coeflicients of the positive and negative ions, and these values, as well 
as the thermal velocities, the  mean free paths, the  masses, and the radii 
of the  ions, have been calculated for each of the  threeliquid insulators. 
It is further s h o r n  tha t  the electric charge on the ions generated by 
y-rays in  hexane is equal to  the charge of the ordinary typo of 
univalent ion. H. M. D. 

The Electrical Properties of Copper-Zinc Alloys.  LUIG I 
NORSA (Compt. rend., 1912, 155, 348-351).-A determination of tho 
electrical conductivity, the  thermal coefficient, the thermoelectric 
power, and i ts  variation with temperature of alloys of copper and zinc 
containing from 0 to 100% by volume of zinc. A table of results is 
given and the curves a re  plotted, showing maxima corresponding with 

Effect of Tempering on the E l e c t r i c a l  Resistance of Bronze 
and Brass. A. PORTEVIN (Compt. rend., 19 12, 155, 459-460).-1 t 
has been suggested t h a t  the increase in electrical resistance shown 
both by steels and  by aluminium-bronzes after tempering is due to  the 
partial maintenance in  solid solution of the constituents of the  
eutectoid. This explanation finds support in  the results now recorded, 
which show tha t  tempering effected at temperatures above those 
at which eutectoids are  formed increases tha electrical resistance 
of bronze and brass. 

Electrical C o n d u c t i v i t y  of Alloys in Relation to  the Electron 
Theory. N. I. STEPANOFF ( J .  Izuss. Phys. Chern. Soc., 1912, 44, 
910--1000).--The first par t  of this paper contains a n  account of 

A. J. W. 

the  f o r m u k  CuZn, CuZnp, and CuZn6. w. G. 

T. A.  H. 
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previous work on the  constitution of alloys by the  author and other 
investigators. 

I n  the second part, methods of preparing alloys applicable to brittle 
and readily oxidisable metals and of measuring their conductivities 
are  described. These methods have been employed in  the  investigation 
of alloys of magnesium and lead, magnesium and tin, magnesium and 
copper, magnesium and zinc, and magnesium and bismuth. The 
results of the measurements of electrical conductivity a re  in agreement 
with those given by other methods. The conductivity method proves 
especially sensitive iti regards solid solutions, which mere detected 
in  four of the  five above cases, although they were not indicated 
by other metallographic methods. 'l'hs formation of a definite 
compound or of a solid solution of the  metals i s  accompanied by a 
considerable fall iu the  conductivity. The temperature-coefficients 
of the conductivities of definite intermetallic compounds are  of 
approximately the  same magnitudes RS those of pure metals, but  
with solid solutioiis they a re  decidedly less. 

I n  the  third par t  the  author  discusses the various theories of 
the  electrical conductivity of alloys and of the  nature of solid 
metaliic solutions, and advances a view in  explanation of the  different 
temperdture-caefficients shown by the  conductivities of definite com- 
pounds and those of solid solutions. 

The Disruptiva Charge Through Pure Sodium Vapour. 
LOUIS DUNOYEH (Compt. rend., 1912, 155, 270-273) -The author  
has studied the  discharge between two stout nickel electrodes in a 
vapour of pure sodium, in  a tube heated to  various tempcratufes. 
The potential difference was gradually increased until the  tube 
became luminous. Working at 350°, it was found thitt the  d i d ; t r g e  
could take two distinct forms, and tha t  by further increnying the 
tension by a few volts af ter  luminosity had commenced, i t  became 
very brilliant and the  current traversing the vapour rose considerably 
i n  quantity, the  electrodes becoming red hot, By plotting the curve 
showing the  relationship between the  disruptive tension and the 
tempdrdture of the  saturating vapour, a Paxhen ' s  curve is obtained, 
which shows a minimum at about 250'. The minimum tension at  
bhis temperature is 335 volts. The vnlue of the  expression up (wheie 
LC is  the distance between the electrodes and p the  pressure) is very 
low indeed, being only 0.04, as  against 0.55 for air and 1.55 for 
hydrogen. This the  author  explains by the  theory of ionisation by 
shocks. W. G. 

T. H. P. 

The Polarisation of Electrodes. AXDRP BROCHET (Compt. re)2d., 
1912, 155, 340--343).-A theoretical papor in  which the  author 
discusses the  distributiou of the equipotentiitl lines in a coulombmeter 
with a plate of copper placed between the  electrodes either parallel or 
perpendiculsr to  them, W. G .  

Periodic Phenomena at Electrodes which can be made 
Passive. ALFRED ADLER (Zeitsch. physikol. Chem., 19 12, 80, 
%35--ill. Compare Grave, Abstr., 19 11, ii ,  896 ; Ostwald, Abstr., 
1900, ii, 730 ; 1901, ii, 24).-'l'he periodic evolution of gas which 
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occurs when certain metals are treated with acid has been investigated, 
more particularly in the case of iron. I n  most cases the  metal was 
brought into the periodic condition by electrolytic polarisation. 

Impurities in the iron have no  influence on the periodic phenomena. 
Wi th  increase of temperature the oscillations become more rapid, and 
at still higher temperatiires iron becomes permanently active. When 
the periodic condition, in the case of iron, is brought about a t  a 
definite potential, the duration of the periods is proportional to the 
amount of oxygen liberated, in other words, to the current density. 
When iron has become passive, it can be restored t.0 the periodic 
condition by treatment with hydrogen at a suitabIe potential. 
Charging with oxygen destroys the oscillating condition. The 
periodic condition is produced only at certain definite potentials, which 
lie between those at which iron remains active and at which i t  
goes immediately into the passive condition. 

Pure chromium, copper, and nickel do not show periodic phenomena, 
but alloys of these metals with iron show the effect, which is therefore 
due to the presence of iron. 

I n  explanation of this phenomenon the author adopts Grave's theory 
(Zoc. cit.), that  pure iron is inactive and is rendered active by acids. 
The cause of the oscillations is to be found in  local currents formed 
between active and passive portions of the iron electrode, whereby the 
passive iron is rendered active by the liberated hydrogen ions. 

G. S. 

Internal (Total) and Free Energy in Certain Cases of 
Eiectrolytic Dissociation. HARALD LUNDEN and D. GARDNER 
( M e d .  K. Vetensk Nobelinst., 1912, 2, KO. 16, 1-?).-The formula of 
Arrhenius (compare this vol., ii, 131) for the relationship between 
total and free energy in  electrolytic dissociatiou are tested by means 
of the data for succinic acid, phenol, m-nitrophecol, and tropine with 
satisfactory results. G. S. 

Determination of the Degrees of Dissociation of Electro- 
lytes in Mixtures. N. ANDREEFF and A. SAPOSHNIKOFF ( J .  Russ. 
Phys. Chem. soc., 1912, 44, 895--905).-As is well known, i t  is 
possible, from a knowledge of the specific conductivities of various 
electrolytes with a common ion, t o  prepare a solution of these having 
a definite concentration of the common ion. The authors show that, 
knowing the concentration and the conductivity of a mixture of two 
such electrolytes, the concentration of the common ion and the degrees 
of dissociation of the electrolytes can be calculated. 

Since a = A&, and A, = r]  . lOOOv, a / w  = r] . 1000/Xm(l), and 
r]  = aXJw . lOOO(2) .  For the more simple case, where 1 mol. of each of n 
electrolytes is present, Xom = XIm + A2m + . . . . and yo = (yl + y2 + . . .)!n, 
where Aom and v0 are respectively the molecular conductivity a t  infinite 
dilution and the specific conductivity of the mixture, and Xlm, A,m . . . 
and qlr qZ , , . the corresponding magnitudes for the separate cowpo- 
nents. As the mixture must be isohydric, a , / q  = uz/w2=.  , ., and 
hence, from equation (l), ao/vo = nVo . 1000/(Aim + + . . .) ; measure- 
ment of v0 gives, therefore, the concentration of thecommon ion of the 
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mixture. Introduction of the value of aO into equation (2) then gives 
the specific conductivities of the components. 

This method of calculation can be applied to  the determination of 
( 1 )  the form of the dissociation of polyionic electrolytes, (2) the 
quantities and forms of complex ions in mixtures, and (3) the extents 
of dissociation of electrolytes unknown in the free state, and also (4) to  
the investigation of the cause of the  deviation of mixtures from the  
isohydric state. 

The results are given of a n  investigation in this way of mixtures 
of : hydrochloric and acetic acids ; hydrochloric, acetic and nitric 
acids ; potassium chloride and nitrate. The values obtained are in 
accord with the calculations. T. H. P. 

The Dissociation of Ternary Electrolytes, JAMES W. MCBAIN 
(J. Amel.. Chem. Soc., 1912, 34, 1134-1137).-1n criticising the 
reference of Noyes and Palk (this vol., ii, 527) to the divergences in 
apparent dissociation of ternary electrolytes when the results of 
conductivity and freezing-point measurements are compared, the auhhor 
points out that  the two phenomena occur in different ranges of concen- 
tration, and can be explained by assuming intermediate ions (for 
example, BaC1') in the more dilute, and complex anions (for example, 
BaCI,-) in the more concentrated solutions. Whilst commending 
Noyes and Falk's series of compilations of smoothed results, it is 
suggested that in many cases they should be supplemented by more 
detailed studies of all the related data available. J. C. W. 

Weak and Strong Binary Electrolytes. C. VAN ROSSEM (Chem. 
Veekblad, 1912, 9, 714-'713).-The author gives tables showing the 
degree of dissociation of succinic acid and k~enzylidenernalonic acid in 
solutions of various normalities a t  25O, and of hydrochloric acid and 
potassium chloride at 18'. A. J. W. 

The Ionisation Constant of Phenolphthalein and the Effect 
on it of Neutral Salts. LUDWIG ROSENSTEIN (J. Anzer. Chem. SOC., 
19 12, 34, 1 117-1 128).-The fraction of phenolphthalein transformed 
from the colourless to t h e  coloured form in solutions of various 
hy drogen-ion concentrations and of various neutral-salt concentrations 
has been determined by comparing the colour with that of a com- 
pletely transformed solution of the indicator having the same total 
indicator concentration. The hydrogen-ion concentration was fixed 
by means of solutions of ammonium hydroxide and ammonium chloride, 
whilst potassium chloride mas the neutral salt employed. 

The observed fraction is a measure of the relation between tho 
change in colour of the indicator and the concentration of the 
hydrogen-ion, tha t  is, of the apparent ionisation constant, which has 
received widely-differing values in  the literature. It is now found 
that, assuming the indicator to be n nionobasic acid, the calculated 
constant increases with the alkalinity of the solution, even when the 
amount of neutral snit is kept constant, and it is further shown tha t  
this can be explained, as does Wegscheider (Abstr., 1908, i i ,  806), by 
considering t h a t  the indicator acts as a dibasic acid. Taking into 
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account the tautomeric relationships involved, it is then necessary 
to  assume tha t  the  coloured form of the  indicator is produced it1 
appreciable quantity only when the  second hydrogen of the acid has 
been replaced. 

Neutral salts are  shown t o  have a great effect on the fraction of 
the indicator transformed, the  ionisation-constant being doubled by 
increasing the  salt-concentration from 0.03 to 0.40 N .  The change of  
the  constant Kl, regarding the indicator as a monobasic acid, with 
the  total salt-concentration Cs, can be expressed by K, = 0.77 x lo-'" 
[1+ 2+3(Cv8y)0'5], which function is analogous to  the expression for the 
deviations shown by strong electrolytes. J. C. W. 

C o n d u c t i v i t y  of Rosaniline Hydrochloride in Water and in 
C e r t a i n  Organic Solvents. HAROLD s. DAVIS (5"rans. Noca Scoticc 
Inst. Sci., 19 12, 13, 40-51).-The electrical conductivity of rosaniline 
hjdrochloride i n  water, methyl and ethyl alcohols has been measured 
at Oo and 2 5 O  in  different dilutions, and in  acetic acid a t  18' and 25O. 
The results correspond closely with those obtained for tetraethyl- 
ammonium iodide by Walder, so tha t  the presence of the benzene 
nucleus has no characteristic influence on the electrical conductivit>y. 
In a dilution of 100 litres, the  degrees of dissociation are a s  follows : 
water 95%, methyl alcohol 84%, ethyl alcohol Sl%, acetic acid 53%. 
Ostwald's dilution law holds fairly me11 for the  more concentrated 
solutions in the  organic solvents, but  not for the aqueous solutions. 

G. S. 

Determination of Small Hydrcgen Ion C o n c e n t r a t i o n s  
from the Intensity of the R e s i d u a l  C u r r e n t .  LUDWJG R. 
FRESENIUS (Zeitsch. pkysikal. Cl.wm., 191 2, 80, 481-508).-1t is 
hhown, on the  basis of the principles already given by Nernst and 
Merriam (Abstr., 1905, ii, 674) and by Eucken (Abstr., 1907, ii, 
425), t h a t  under certain conditions the H' ion concentlation in  solu- 
tions can be calculated from the intensity of the  residual current. 
The method is particularly suitable for solutions of strong acids and 
baees in  the  presence of excess of a neutral salt, a change in  the H' ion 
concentration from to  4.10-6 mols. per litre corresponding with a 
difference in  the intensity of the  residual current to  the extent of 
about 10-7 ampere. The method does not give such accurate results 
for solutions of weak acids and bases, and is  inapplicable when the  
neutral salts are hydrolysed in  solution. 

The method has been applied to  the determination of the dissociation 
constants of phenolphthalein, and it is shown, in  agreement with 
Wegscheider (compare Abstr., 1908, ii, 806), tha t  the results can be 
interpreted on the assumption tha t  phenolphthalein is a dibasic acid. 

G. S. 

Potentials of Zinc in Alcohol ic  Solutions of Z i n c  Chloride. 
FREDERICK 11. GETMAN and VERNETTE L. GIBBOXS (Arne?.. Chent. J.,  
19 12, 48, 124-- 138).-The authors have measured the electrical con- 
ductivities of solutions of zinc chloride in water, methyl alcohol, and 
ethyl alcohol as solvents. The conductivitieg in aqueous solutions 
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are normal, whilst those in alcoholic solutions give evidence of 
association of the  solute, and also of possible complex formation 
between solute and solvent. I n  methyl-alcoholic solution the curves 
showing the relation between the molecular conductivity and the 
dilution at 0’ and 25’ respectively intersect each other, the molecular 
conductivity at 25’ being less than at 0’ for high concentrations and 
greater than at 0’ for low concentrations (compare Getman, Abstr., 
1911, ii, 888). 

Molecular-weight measurements by the ebullioscopic method show 
tha t  in both alcohols zinc chloride is associated, the association in 
methyl alcohol being greater than in ethyl alcohol. 

Measurements of the  potentials of zinc in aqueous and alcoholic 
solutions of zinc chloride show tha t  the potential follows Nernst’s law 
in aqueous solutions of greater concentration than 0.1 molecular; in 
diluter solutions the potentials determined experimentally are much 
smaller than the calculated (compare Denham, Trans., 1908, 93, 41). 
I n  methyl-alcoholic solutions the potentials oscillate over a range of 
more than ten millivolts. In ethyl-alcoholic solutions the potential 
diminishes uniformly with decreasing concentration, this behaviour 
being the revtrse of tha t  which holds in aqueous solutions (compare 
Getman, Zoc. c i t . ) .  

From the potential measurements in aqueous solutions the heat of 
ionisation of zinc is calculated to be 32,120 cals. T. S. P. 

Inf luence  of C u r r e n t  Density on the Formation of P e r -  
sulphuric Acid and the Changes in Concentration of Per- 
s u l p h u r i c  Acid and Caro’s Acid. ERICH MULLER and R. 
EMSLANDER (Zeitaah. Elektrochem., 19 12, 18, 752-756. Compare 
Miiller and Schellhaas, Abstr., 1907, ii, 539).-1n the prolonged 
electrolysis of sulphuric acid the final concentration of persulphuric 
acid is the greater the greater the current density, but the final con- 
centration of Caro’s acid is independent of the current density. The 
total concentration in active oxygen (persulphuric acid + Carols acid) 
increases in  course of the electrolysis t o  a maximum. Whilst, how- 
ever, the concentration of Caro’s acid increases continuously up  to the 
stationary condition, t h e  concentration of persulphuric acid attains a 
maximum, and then falls to a constant value. G. S. 

Electrochemical Reduction of Condensation Products of 
Aldehydes with A m i n e s .  KURT BRAND and A. HOING (Zeitsch. 
Elektrochem., 1912, 18, 745-752. Compare Abstr., 1909, i, 784; 
Knudsen, ibid., i, 890 ; Law, Trans., 1912, 101, 154).-The statement 
of Knudsen (Zoc. cit.) that  ethylideneimine is not reduced to ethylamine 
either in alkaline or almost neutral solution is confirmed, the explana- 
tion being tha t  the former substance is changed in solution to aldehyde- 
ammonia. The hydrogen used up a t  the cathode is probably employed 
in reducbg the aldehyde formed from aldehyde-ammonia. 

I n  alkaline solution hydrobenzamide is reduced at a lead cathode to 
benzylamine and dibenzplamine ; in the same circumstances benzpl- 
idenemethy lamine is reduced quantitatively to benzylmethylamine, and 
benaylidene-paminophenol yields beazyl-p-aminophenol. Even with a 
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large current no decomposition into toluene and aminophenol occurs. 
Benzylidene-o-aminophenol on solution in  sodium hydroxide decom- 
poses into benzaldehyde and o-aminophenol, and can therefore not 
be electrolytically reduced t o  benzyl-o-aminophenol in alkaline solution. 

G. S. 

Formation of Hydrogen Cyanide in the High Tension 
A. V. LIPINSKI (Zeitsch. EZekti*ochem., 1912, 18, 

Compare Abstr., 1911, ii, 
Electric Flame. 
229-230) ; J. RlOSCICKl (d id . ,  730-731. 
105 T).-Polemical. G. S. 

Realisation of the Thomson-van der Waals p-T-v-Surface. 
JULIUS MEYER (Zeitsch. ElektroclLem., 1912, 18, 709-'710).-The 
surface in question corresponds with the temperature to which a 
liquid can be superheated without the formation of vapour, and has 
been investigated experirnontally for a number of organic liquids. The 
air-free liquid was confined in a capillary over mercury under pressure, 
raised to a definite temperature, and the pressure then gradually 
diminished to zero. For ethyl ether the preasure could be diminished 
to zero only for temperatures below 115'. The corresponding tempera- 
tures for other liquids are as follows : methyl ethyl ether, 58" ; 0- 
methylbutane, 95' ; benzene, 168' ; ethyl alcohol, 155'. These results 
are in good agreement with those calculated from the critical tempera- 
tures by the rule of van der Waals. The temperature for water could 
not be sa.tisfactorilp determined, owing to its action on the material of 
the capillary tube at high temperatures. G. S. 

Compressibilities of Certain Hydrocarbons, Alcohols, Esters, 
Amines, and Organic Haloids. THEODORE W. RICHARDS, W. N. 
STULL, JOSEPH H. MATHEWS, and CLARENCE L. SPEYERS (J. Amev. Chem. 
Xoc., 1912, 34, 971-993. Compare Abstr., 1909, ii, 214).-The com- 
pressibilities of forty-seven liquid hydrocarbons, alcohols, amines, esters, 
and organic haloids have been determined. The results, taken in con- 
nexion with several others previously published, bear out the rule that, 
in general, the greater the compressibility of a substance, the greater is 
its decrease with increasing pressure. It is pointed out t h a t  this rule 
may be predicted from the theory of compressible atoms. 

For similar compounds, even of widely differing molecular weight, 
the quotient 104A/(p x 106)2'05 is approximately constant ; p is the com- 
pressibility a t  20' in terms of megabars between 100 and 300 megabars, 
and A is the difference between the compressibilities over the ranges 
100-300 and 300-500 megabars. The value of the constant is about 
15 for the hydrocarbons and esters, and about 18 for monohydric 
alcohols and amino-compounds containing more than three atoms of 
carbon; for the organic haloids the value is about 15. 

The full discussion of the results, especially in relation to the 
theory of compressible atoms, is reserved for a later paper. 

T. S. P. 

Thermal Expansion of Alloys of Aluminium and Zinc. 
WLADJB~IR SMIRNOPF (Compt. rend., 1'31 2, 155, 351--352).-A nleasure- 
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ment of the mean linear expansion of rods of alloys of aluminium and 
zinc, varying in composition, between 25" and 250". A table and 
curve are given showing a. minimum correspouding with a compound 
Al,Zn,. The expansion curves of all alloys containing the crystals 
of AI,Zn, show a deviation at a temperature of 260-270°, indicating 
a sudden change in the dimensions of the alloy due to a transformation 
of the crystds of this definite compound. W. G. 

The History of Distillation and of Alcohol, EDMUND 0. 
VON LIPPMANN (Zeitsch. a?Lgew. Chem., 19 12, 25, 1680-1 682).-The 
process of distillation was quite unknown in the time of Aristotle, bu t  
was ernplojed by the hellenistic alchemists. C. H. D. 

A Hygrometric Method of Vapour-pressure Determination. 
W. R. FORBES (Chem. News, 1912, lo@, 88).-A copper test-tube, 
immersed in a water-bath, is provided with an upper glass vessel, 
through a side-arm of which passes a glass rod carrying a black glass 
disk, crossed by a silver band. The dew-point is observed by means 
of the  disk, and the vapour pressure is then obtained from tables. 

C. H. D. 

Speciflc Heats. I. J. N. BHONSTED (Zeitsch. EEektrochem., 19 12, 
1 8 ,  714--717).-The specific heats of a number of substances have 
been determined from 0" to  19" in a well-insulated calorimeter made 
of a block of copper, t h e  temperatures being measured with a platinum 
thermometer. Some of the results are as follows : White t in ,  0,05382; 
grey tin, 0.04962 ; potsssium hydrogen tartrate, 0.2314 ; potassium 
hydrogen racemate, 0.8348 ; aragonite, 0.1899 ; calc-spar, 0.1887 ; 
thallous picmte, yellow, 0.134 ; red, 0.137 ; silver, 0.05535, and 
merc ury , 0.03 3 2 5. 

The van't Hoff-Thomsen rule, according to which the modification 
stable a t  high temperature has the higher specitic heat, is valid in the 
case of tin, but the rule, supported more particularly by Ricbarz 
(compare Abstr., 1893, ii, 404), that  the substance with the higher 
specific heat has the smaller density, is not valid in the case of tin. 
The two tartrate modifications also follow the van't HoE-'l'homsen 
rule, but the differences in the specific heats of the two forms of 
calcium carbonate and of thallous picrate are tuo small to admit of 
definite conolusiorls being drawn. 

I n  order to determine the energy relations in the two reactions: 
NH4C1 + 2PbC1, --+ NH4C1,2PbCI, and HgCl+ A g  -+ AgC1+ Hg, 
the specific heats of the substances concerned have been determined. 
The free energy of the  first reaction a t  room temperature is 2780 cal. ; 
for the second reaction, 1050 cal. G. S .  

A Summary of the Specific Heats of Gases. GILBERT N. 
LE\VlS and ~ I E R L E  RANDALL ( J .  Amer. Chenz. Soc., 1912, 34, 
1128--1134).-Since most of the chemical equilibria which have been 
studied a t  high temperatures involve gases, and ;is specific heats play 
an important part in the subsequent calculations, the authors have 
reviewed the various values assigned to the common gases, in order 
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to  select the  most probable formulze for further reference. The older 
measurements, which may be classed under the direct calorific, the  
adiabatic, and the explosion methods, have been supported by much 
recent WOT k. 

For 
diatomic gases, the practice of Le Chatelier and of Nernst in taking 
6.50 for the molecular heat at absolute zero is confirmed, and the 
following formula? are suggested : for nitrogen, oxygen, carbon 
monoxide, nitric oxide, hydrogen chloride, bromide and iodide, 
Cp= 6.50 + 0.0010T; for hydrogen, Cr: = 6.50 + 0.00097' ; for chlorine, 
bromine, and iodine, C p  = 6.50 + 0*004T. 

The values recently aesigned t o  water by Holborn ar.d Henning 
(Abstr., 1907, ii, 844) and by Pier (Abstr., 1909, ii, 789 ; 1910, 
ii, 1031) lead to  the  formula C p =  8.81 - 0*0019T+ 0 00000222T2, 
which is also adopted for hydrogen sulphide. From the work of these 
same experimenters the formula Cp = 7.0 + 0.0071 T- 0.00000186T2 is 
calculated for carbon dioxide, and this formula is also given to  
sulphur dioxide, Furstenau and also Pier  having found tha t  this  gas 
behaves exactly like carbon dioxide. 

The various figures obtained in the  case of ammonia fall on a straight 
line given by the equation Cp = 7.5 + 0.0042 I! 

Experimental Determination of the Ratio of the Speci f lc  
Heats Cp/C,  for Potassium a n d  Sodium Vapours, and the 
C o n c l u s i o n s  to  be Drawn Therefrom. MAX ROBJTZSCH (Ann. 
Physik, 1912, [iv], 38, 1027-1032).-By means of the  apparatus 
described by Wenz (Abstr., 1910, ii, 1061) the author has measured 
the  velocity of sound in potassium vapour at temperatures between 
680' and 1000°, and in sodium vapour between '750' aud 920'. The 
data  give for the mean probable value of the  specific heat ratio, 
1.64 & 0.007 for potassium, and 1-68  +_ 0.03 for sodium. These results 
show conclusively tha t  the molecules are  monatomic. H. M. D. 

KARL 
SCHULZ (Centr. Min., 1912, 481-491. Compare Abstr., 1911, 
ii, 1059).-'l'he following determinations were made for three ranges 
of temperature : 

Quartz from Marmarosch, Hungary ... 0-1 8f5 - - 
,, ,, hlinas Geraes ............... 0.1871 0.2086 0.2253 

Fused quwtz (from Minas Geraes) * ... 0-1855 02054  0'2204 

For any monatomic gas the round value Cp=5-0 is adopted. 

J. C. W. 

Mean Speciflc Heat of Quartz and of Fused Quartz. 

20-100". 20-250". 20-410". 

- - ,, ,, -f .............................. 0.1860 
* Ref. index n,=1'4584, D'LO'J=2.21. -f ~ ~ 1 1 . 4 5 8 9 ,  Dm'5=2*2l. 

The differences between the specific heats of the glass and of 
the  crystallised material increase with the  temperature ; and at lower 
temperatures the glass would consequently have a higher specific heat 
than the crystal, as already found experimentally by Nernst (Abstr., 

Influence of a Third Component on t,he Freezing Point of a 
Binary Mixture. G. MUCHIN (Zeitsch. Elektrochem., 1912, 18, 
757-76 I).-The influence of cadmium iodide, mercuric chloride, arid 

1911, ii, 964). r,. J. s. 
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resorcinol on the freezing point of mixtures of benzene with methyl, 
ethyl, and propyl alcohols, and of resorcinol on the freezing point of 
a mixture of benzene and pyridine has been determined. I n  all cases 
the freezing points mere raised by the addition of the  third component, 
and the extent of the elevation appears to be connected with the heat 
of solution of the third component in the non-freezing liquid (alcohol, 
pyridine). Different explanations of the elevation in question are 
considered, but no definite conclusions are reached. G. S. 

Heats of Formation of Solid Solutions. GIUSEPPE BRUNI and 
M A R I O  AMADORE ( A t t i  R. Inst. Vtneto F&., 1911, '71, 251--359).--The 
three binary mixtures, in equimolecular proportions, of potassium 
chloride, bromide and iodide were fused and rapidly cooled, the heats 
of solution in water cjf the solid solutions thus obtained being compared 
with those of t h e  corresponding mechanical mixtures of the salts. 
The followi~g table gives the heats of formation of the mixed crystals, 
together with the gaps in the miscibility a t  low temperatures 
(crystallisation from water) and a t  high temperatures (fusion) 
(compare Amadori and Pampanini, this vol., ii, 48, 154) : 

KC1 + I( Hr. i< I3r + KJ, KCl + K I .  

Hence, the amount of heat absorbed in the formation of the solid 

The above results differ numerically from those obtained by 
solutions increases with the gap in  the  miscibility in the cold. 

Schemtschuschny and Rambach (Abstr., 1910, ii, 204). T. H. P. 

Heat of Combination of Acidic Oxides with Sodium Oxide. 
VIII. Heat of Formation of the Oxides of Vanadium and 
Uranium. WILLIAM G. MJXTER (Amer. J. Sci., 19 12, [iv], 34, 141-156. 
Compare Abstr., 1911, i i ,  966).-The following is a summary of the 
results obtained, those denoted with an asterisk being calculated from 
the experimental result,s : V205 + 3Na20 = 3Na20,V205 + 165,800 cals. ; 
V,C$ + 2Na202 + Na20  = 3Na20,V,05 + 31 4,800 cals. ; V,O, + Na,O, + 
2Na20 = 3Na,0,V205 + 174,600 cals. ; V202 + 3Na,02 = 3Na,0,V205 + 
340,000 cals. ; 2V + 5 0  = V205 + >441,000*cals. ; V 2 0 ,  + 2 0  = V,05 + 
87,800"cals. ; V204 + 0 = V,O, + 28,20O*cals. ; V,O, + 3 0  = V205 + 
232,40O*cals. ; V20, + 2 0  = V,O, + 204,20O*cals. ; V,03 + 0 = V,O, + 
59,60O*cals. The value obtained by Ruff and Maitin ( this  vol., ii, 
166) for the heat of formation of vanadium pentoxido is probably much 
too low. 

U + 3Na20, = r\'a,U04 + 2Na.,0 + 
341,800 cnls. ; UO, + Na,O = Na,UO, + 96,100 cals. ; UO, i- Na202 = 
N a 2 U 0 ,  + 110,900 cals.; UO, + Na,O = Na,UG, + 96,100 cals.; 3U0, + 
2 0  = U,O, + 75,300 cals. ; U,O, + Na,02 + 3Na,O = SNa2U0, + 
285,100 CIIP. ; U + 3 0  = UO, + 3 0 3 , 9 0 0 * ~ ~ 1 ~ .  ; WO, + 0 = UO, + 

3U + 4 0  = U30, + 845,200 cftls. ; 

34,20O*cals. ; U,O, + 0 = 3U0, + 16,20U*cals. 'r. s. P. 
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Isotherms of M o n a t o m i c  Substances and of their Binary 
M i x t u r e s  XIII. The Empirical R e d u c e d  Equation of State 

Akad. Wetensch Amsterdam, 1912, 15, 273-280. Compare Abstr., 
1911, ii, 203).-The coeficients of the equation of state for argon have 
been calculated, C. H, D. 

for Argon. H. KAMERL~KGH ONNES and c. A. CKOnlMELIN (Proc. K. 

Thermo-Osmosis. QCBERT (Ann,  Chi.llt. P h ~ s . ,  1912, [viii], 26, 
145-208, 551-582. Compare Abstr., 1909, ii, 543)-An extension 
of the  results already published (Zoc. cit.).  I t  is shown tha t  all mem- 
branes do not set up  thermo-osmosis, and those which are active fall 
into two classes : positive, causing a flow from the cooler t o  the warmer 
side; or negative, inducing a flow in  the opposite direction. Thermo- 
osmosis is intimately connected with the presence of soluble substanves 
in  the  membrane (compare Flusin, Abstr., 1908, ii, 359), and inactive 
membranes may be made active by impregnating them with soluble 
salts, and, conversely, active membranes may be rendered inactive by 
washing. It is suggested tha t  the phenomenon has much in  common 
with electrical osmosis (Perrin, Abstr., 1905, ii, 138), and is due to a 
difference of potectial set up on either side of the membrane, chiefly as  
the result of difference in the  concentrations of the  solutions formed on  
the colder and warmer sides. 

A n  account is first given of Lippman’s work on this subject (Abstr., 
1907, ii, 668), and it is shown that  the possibility of thermo-osmosis 
can be deduced from van’t Hoff’s law. The explanations of osmosis 
advanced by Magnus, Poisson, Battelli and Stefanini (Abstr., 1907, ii, 
233) are comidered, and it is shown tha t  these fail to scconnt for the  
fact t h a t  in thermo-osmosis the flow takes place in  different directions 
depending on the membrane. 

The principle of the apparatus used in  the investigation has been 
described already (Zoc. cd.), and in  this memoir its construction and 
working are  given in detail. 

The positive membranes investigated were gelatin slightly hardened 
by formaldehyde, tannin or potassium dichromate, goldbeaters’ skin, 
pigskin, and parchment. Porous clay, pipoclay, and collodion proved 
inactive, but the third substance was rendered active for water and 
ethyl alcohol by slightly impregnating it with potassium acetate or 
ammonium nitrate. The negative membranes examined were parch- 
ment paper and viscose. 

Thermo-osaosis 
may take place with various liquids (water, salt solutions, methyl, 
ethyl, isobutyl or amyl alcohol) so long as the membrane used has 
some imbibing power for the  liquid used. No diosmosis occurs. For 
given differences in  pressure and temperature the rate  of flow is not 
constant; in general, i t  falls from its initial value, then rises to  a 
maximum, and finally falls steadily. T. A. H. 

The following new general conclusions are  drawn. 

I n f l u e n c e  of Temperature, Spec i f lc  Gravity, a n d  C h e m i c a l  
Nature of L i q u i d s  on the Turbulence Viscos i ty .  WALTHER 
SOEKAU (Plqsikal. Zeitsch., 1912, 13, 805-820. Compare Abstr., 
1911, ii, 793).--Purther experiments have been made on the iufluence 
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of pressure and temperature on the viscosity of liquids in a condition of 
turbulent flow. I n  the cam of ethyl acetate, which has been examined 
in detail a t  temperatures between 7" and 40°, i t  is found that the 
viscosity, as measured by the time of flow of a given volume of liquid 
through the capillary, does not vary in a uniform manner with 
changing pressure, but that it changes more or less abruptly a t  two 
points, whereby three distinct regions, conditioned by differences in  
the mode of flow, are indicated. These points of transition are de- 
pendent on the temperature, the pressures, at which the discontinuities 
occur, falling as the temperature rises. This effect is more marked in 
the case of the discontinuity corresponding with the smaller pressure. 

Similar relationships are exhibited by amylene, acetono and chloro- 
form, and from the data obtained for these four liquids, it appears that  
the primary stage in the turbulent flow is regulated by a general law, 
which may be expressed in the form $i2.t.e8/?7y=C, in which p is 
the driving pressure, t the time of flow, 8 the absolute temperature, 
and C a constant. 

I n  this type of turbulent flow, the influence of temperature on the 
velocity with which the liquid passes through the capillary is inde- 
pendent of the specific nature of the substance. 

I n  the third stage, the time of flow is given by t = 36.05 Js/ ,/F, 
where B is the density of the liquid. From this i t  mould appear that, 
in this type of flow, a column of the liquid is projected through the 
capillary as if it were a frictionless solid rod, whilst the liquid in the 
neiqhbourhood of the walls of the capillary remains stationary. 

I n  the second (transition) stage, which is observed when the rate of 
flow is greater than in the first and smaller than in the third stage, 
the mode of flow represents a more or less unstable combination of the 
types which are characteristic of the first and third stages of tur- 
bulent flow. H. M. D. 

Properties of Substances Connected with the Kinetic 
Properties of the Molecules. I. RICHARD D. KLEEMAN (Yroc. 
Camb. PhiZ. Xoc., 1912, 16, 631-648. Compare this vol., ii, 734)- 
The general formulae obtained in a previous paper (Zoc. cit .)  are 
considered in greater detail, and new expressions are obtained for 
the partial pressures exerted by the molecules in a mixture. 

H. Bf. D. 

The Different Kinds of Internal Energies of a Substance. 11. 
RICHARD D. KLEEMAN (Proc. Cumb. Phil. Soc., 1912, 16, 584-4919. 
Compare this vol., ii, 635).-A theoretical paper in which the radius 
of the sphere of action of x molecule, the average velocity of a mole- 
cule, the viscosity and diffusion of gases, and the form of the function 
(4) in the author's equation for the attraction between two molecules 
(compare Abstr., 1910, ii, 492) are discussed. A formula is also 
deduced for the internal heat of vaporisation of a liquid, and on the 
assumption that (+) in the law of molecular attraction is a function 
of the temperature only, the author calculates from the data for ethyl 
ether Chat (+) = 3.97 x 

The gravitational attraction between two molecules of a liquid, 
(gram) (cm.) (sec.)-2. 
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which are  averagely situateJ, is vanishingly small in  comparison with 
the  chemical attraction. According to  the  ab3ve value of (+), the  
chemical attraction is greater than the gravitational for distances of 
separation of the  molecules of the order of 10  cm., and this shows 
tha t  the  attraction decreases more rapidly with the  separation for large 
distances than t h a t  expressed by the inverse fifth power law. 

H. M. D. 

Some Applications of the Law of the R e c t i l i n e a r  Diameter. 
H. DAVIES (Phi,?. Mag., 1912, [vi], 24, 415-424. Compare this vol., 
ii, 426).-By making use of the  law of rectilinear diameters, certain 
general relationships have been deduced for substances in  the  liquid 
s t a h  of aggregation. 

The rat.io (k) of the  volume at absolute zero t o  the  real volume 
occupied by the molecules is given by k = ( K +  2)/( K - 1 ) 2 ~ 2 ' ~ ,  in  which 
K is the  specific inductive capacity, a the  coefficient of expansion, and 
T, the  critical temperature of the liquids. The data  for a number 
of organic compounds are  shown to  afford concordant values for k, the 
mean being equal t o  2.5. 

The expression ( K  - 1 ) / ( K  + 2).d is termed the  inductive power of the 
liquid, and this is shown to  be equal to V,/lO, where V, is the critical 
volume. This relationship is also in  satisfactory agreement with the  
experimental data  for different liquids. 

Although Guye has already pointed out the  existence of a connexion 
between the molecular refractive power and the  critical coefficient, 
T,/P,, such a relationship has not been deduced theoretically. It is 
now found, however, tha t  the molecular inductive power and the  
above critical ratio are  connected by the  equation ( K -  l)ICf/(R+ 2)d = 
2-37\/Pc. The actual values of the ratio of the molecular inductive 
power to  the  critical coefficient are  in  approximate agreement with 
this  relation. 

The co-volume is shown to  be given by the  expression 4 = (u - 6) = 
Vca5"/4, and the  intrinsic prefisure T by the  equation r=4R/aVc= 
4K(21' ,  - I')/Vc. From these, the temperature variation of 7r is obtained 
in the  form dr/dY'= -4R,/Vc, which may be written l/r.drr/dl'= - a. 
These equations afford a means of calculating the intrinsic7 pressure 
and i ts  temperature-coefficient for any  liquid for which the  critical 
data  are available. The values thus obtained, as well its those for the  
co-volume, are tabulated for some twenty non associated organic 
compounds. H. M. D. 

The Protoplasmic Membrane and the Signi f icance  of Surface 
Tension in the A c t i o n  of Water Soluble Substances on ths 
O r g a n i e m .  JACOB BOESEKEN and K. J. WATERMAN (Zeitsch. Chem. 
l n d .  Kolloide, 1912, 11, 58-61) -In connexion with previous 
experiments on the growth of Penicillium qlaucum in contact with 
aqueous solutions of various organic substances, measurements have 
been made of the  influence of narcotically active substances on the 
surface tension of olive oil. This influence is very small, and the 
results are, therefore, consistent with the view t h a t  the protoplasmic 
mewbrahe consists of fat-like substances. 
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Other measurements show t h a t  t h e  narcotic action of salicylic acid 
and the  inactivity of ni- and p-hydroxybenzoic acids cannot be referred 
to differences i n  the  surface tension of their aqueous solutions. The 
difference in the  action of the  three isomerides is probAbly connected 
with the value of the  ratio of distribution (oil-water), which is very 
much greater for salicylic than for the  other two acids. H. M. D. 

Mechanism of the Arreat of Diastases by Filtration. 
MAURICE HOLDERER (Compt. rend. ,  1912, 155, 318--319).-Diastase is 
retained on a porcelain filter when filtered in acid or neutral solntion, 
bu t  not  in an alkaline solution (compare Abstr., 1910, i, 212, 345). If 
to  the  solution, before filtering, 10% of white of egg or 1% of peptone is 
added, practically the  whole of the diastase passes through, even in  an 
acid solution. The same effect is produced by filtering the  albumin 
solution prior to  the diastase solution instead of mixing them. The 
author puts  forward the  explanation tha t  the  albumin is fixed on the 
porcelain, saturating its affinity, and thus preventing the  diastase from 
being fixed in  i ts  t u r n  by the  same mechanism. w. G. 

Experimental Determination of the  Surface Tension of 
Alcohol-Water Mixtures by the Method of Capillary Waves. 
LEO GRUNDIACH ( A m .  Physik, 1912, [iv], 38, 1018-1026. Compare 
Abstr., 1909, ii, 215).-Measurements have been made of the  surface 
tension of a complete series of mixtures of water and ethyl alcohol by 
the  method of capillary waves. On comparing the results with those 
furnished by the  mothod of capillary rise, it is found t h a t  the surface 
tension values yielded by the  capillary wave method are  smaller for 
pure alcohol and all alcohol-water mixtures, whereas a higher value is 
obtained in the case of pure water. 

This result is in  agreement with previous observations (Eoc. c i t . ) ,  and 
i t  appears t h a t  the capillary wave method yields higher values for pure 
liquids of high surface tension and lower values for liquids of small  
surface tension than those which a re  given by the  method of capillary 
rise. Those differences may be explained by the  influence of traces 
of impurities, by the  absorption of air, and the adsorption of water 
vapour, all of which tend t o  introduce error5 into the measurement of 
the surface tension by the method of capillary rise, whereas the effect 
i s  very much smaller in  the  case of t h e  wave method, in  which the  
capillary surfaces are  regenerated in  a continuou3 manner. 

E L  M. D. 

Adsorption of Gases by Carbon and other Porous Sub-  
stances. WALTHER HEMPEL and GEORG VATER (Zei tsch.  Elektrocheiti,, 
1912, 18, 724---727).--The adsorptive power of different varieties of 
charcoal and other porous materials for gases, more particularly 
hydrogen and nitrogen, has been measured at 20°, - 78", and - 155". 
The results show t h a t  the  adsorptive power of animal charcoal for all 
gases is considerably greater than  tha t  of cocoa-nnt charcoal. The 
best results were obtained with charcoal prepared at 600". The 
diatomic gases cannot be satisfactorily separated for analytical purposes 
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by means of charcoal. 
by 1 gram of cliarcoal a t  20' and a t  - 7S0 are given in tabular form. 

The volumes of R number of gases adsorbed 

G. S. 

Dissociation of Cer t a in  Oxides, Carbonates, and Sulphides .  
WALTHER HEMPEL and CARL SCHUBERT (Zeitsch. Elektrochem., 19 12, 18, 
229).-The dissociation of a number of natural ores and chemical 
compounds, such as pyrolusite, lead peroxide, and potassium perman- 
gannte, has been investigated by heating the substances in an  electric 
furnace and observing the temperatures at which dissociation com- 
mences and is complete. No details as to the duration of heating are 
given. G. S. 

Osmotic Pressure of Concen t r a t ed  Solutions of Carbon 
Dioxide. OTTO SACKUR [with 0. STERN] (Zeitsch. Elektrochern., 191 2, 
18, 641--644).-1n cases where I3enry's law does not hold, the osmotic 
pressure, T, of a solution of a gas saturated under the pressure, I), 

can be calculated by means of the expression ~=lpkdp(l), when k, 
the absorption coefficient, o r  solubility, is known for a series of pres- 
sures from zero upward.<. The solubility of carbon dioxide in methyl 
and ethyl alcohols and in methyl and ethyl acetate has been deter- 
mined at -59' and -78' and a t  pressures from 50 t o  700 mm. 
mercury, and the results are expressed in terms of the absorption 
coefficient (Bunsen) and in terms of '' solubility" (Ostwald). It is 
shown tha t  Henry's law is the more nearly obeyed when the results 
are expressed in the latter form. 

Above a certain pressure, Po, the solubility, k ,  can be represented 
satisfactorily by the expression k = k, + a( P - Po). By means of this 
expression the osmotic pressures are calculated according to equation 
(1) and the results are tabulated. It is shown that even up to 100 
atmospheres the osmotic pressures thus obtained are in very close 
agreement with the simple van't Hoff law, although carbon dioxide in 
the gaseous form deviates greatly from the simple gas laws under 
corresponding conditions. A rather complicated expression for the 
osmotic pressure of concentrated solutions is quoted (the deduction of 
this expression is not given), and i t  is shown that the above result is 
in accordance with the kinetic theory of the osmotic pressure of 
concentrated solutions. (3. s. 

Calcula t ion  of Diffusion Experiments. OSCARRE ARPA 
(Gazzxeticc, 1912, 42, ii, 152--lS3).-The author has previously ( 
1911, ii, 472) given resiilts calculated for the diffusion pheno.h. 
occurring in Bubcaglioni and Purgotti's and Vanzetti's apparatu 0. 

the assumption that precipitation begins when the concentration of the 
product of t h e  reaction (formed in the colloidal state) reaches the 
stability limit of t h e  suspensoid. 

As it might be thought thzt  the concordance between the values 
thus obtained and Vanzetti's experimental numbers is due to the 
particular values of the cliff usion coefficients employed in the calcula- 
tions, the author examines this and other factors influencing the 
results, such as the imperfect applicability of the theoretical laws of 
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diffusion to the concentrated solutions employed by Vanzetti. Allow- 
ance for all sources of error, however, in no way impairs the agreement 
between theory and experiment. 

New Method for Dete rmin ing  the Diffusion of Dissolved 
Substances. L. WILLIAM OEOLN (iVedd. K. Vetensk. NobeZinst., 1912, 
2, No. 22,1-23).-'L'he apparatus consists of four round brass slabs each 
having in the middle a hole of about 2 cm. diameter, of a plain bottom 
slab, and a lid, all of brass. I n  an  experiment the slabs are placed one 
above theother,so that the central openings exactlycoincide, and then the 
central cylinder so formed is filled with the solvent, for example, water, 
up to the top of the third slab. The solution containing the diffusing 
substance is then put i n  from below by means of a pipette connected to 
a small tube which passes through the centre of the bottom slab, 
sufficient of the liquid being drawn in to fill the hole in the  second 
slab; the brass cover is then put on, and the arrangement allowed to 
remain. The three lower slabs are provided with grooves, into which 
the liquid from the slab above it runs when the latter is pushed to the 
side. It is shown by experiments with potassium chloride that the 
arrangement gives good results, I t  is particularly useful for viscous 
solutions. 

Wi th  this apparatus it is shown that the diffusion resistance to  
potassium chloride is greatly increased by the addition of sucrose or 
glycerol to the solution. The diffusion-coetficient of the salt in water 
IS  about 1.326 at 1 8 O ,  in 1.5N-sucrose solution it falls t o  0.42, in a 
2N-solution to  0.220, and in a 7.48N-glycerol solution to 0.175. 

T. H. P. 

G. S. 

Solubility and Electro-affinity. FILIPPO CALZOLARI (Guxxettu, 19 1 2, 
42, ii, 85--YZ).-At 20°, cssium chlorate and perchlorate are somewhat 
less soluble than the corresponding potassium salts, but are more 
soluble than those of rubidium. These results are not in accord with 
the predictions of the theory of electro-affinity. Further, the order of 
these salts as regards their solubilities varies with the temperature. 

T. H. P. 

Solubility of Certain Salts. HERMANN EHLERT and WALTHER 
HEMPEL (Zeitsch. Elektrochana., 1912, 18, 727--729).--The influence of 
a number of salts on the solubility at room temperature of calcium, 
ferroibs and zinc carbonates, and calcium phosphate in aqueous 

' - *  II has been determined in the absence of carbon dioxide and 
The effect on the solubility !p a o s t  cases considerable, bul; no general conclusions are drawn 

504, the results. The effects of certain salts on the solubility of 
barium sulphate have also been determined, and it is shown tha t  when 
the latter salt is prepared by mixing solutions of barium chloride and 
sulphuric acid, the solution remains supersaturated for some time. 

A? atmospheres pressure of the gas. 

G. S. 

Spontaneous Alterations of Concentration in Solutions and 
Gases. THE SVEDBEHG (Arkiw. Kern. Min. GeoE., 1912, 4, No. 22, 
1--28).-1n a previous paper the author has shown tha t  in a solution 

I. 

VOL. CII. ii, 60 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
12

. D
ow

nl
oa

de
d 

on
 2

7/
10

/2
01

4 
13

:1
2:

45
. 

View Article Online

http://dx.doi.org/10.1039/ca9120205873
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of polonium chloride the momentary differences of concentration in a 
limited volume of the solrition correspond with the requirements of the 
molecular-kinetic theory (Abstr., 1910, ii,. 1047). The experiments 
have now been repeated, with refined methods of measurement, partly 
owing to the fact that  in previous work the mean deviation (8) from 
the number of molecules which should be present in a limited volume 
of solution according to theory has been taken a$ 2nLk.e-n1/k ! (for 
meaning of symbols, see Abstr., 1910, ii, 772), whereas i t  is now 
shown to  have the theoretical value Jlin,. 

The results show that the experimental curve connecting 6 and nl 
lies, on an  average, about 9% lower than the theoretical curve for the 
radioactive solutions, and about 30% higher than the th?oretical curve 
for the  solid radioactive substance. I n  two cases the experimental and 
theoretical curves for the solution mere in good agreement, m d  the 
tests carried out by the author indicate that the want of agreement in 
the other cases is due to the superposition of the action of some solid 
active particles present in the solution on the action of the solution 
it self. 

The results of the experiments are taken as affording further support 
for the correctness of the molecular-kinetic theory. 

Spontaneous Alterations of Concentration in Solutions and 
Gases. THE SVEDBERQ (Arkiv. Kem. Min. Geol., 1912, 4, No. 25, 
1-1 5).-The author has extended his experiments (see preceding 
abstract) to the case of a radioactive gas, namely, radium emanation. 
The number of a-particles produced in a given time in  a limited 
volume of the dust-free gas was determined by observing the impacts 
on a zinc sulphide screen ; the disturbing effects of the active deposit 
formed from the emanation were prevented, or a t  all events con- 
siderably diminished by exposing the emanation to  the action of an 
electric field so arranged that the active deposit wa8 collected on the 
cathode and hindered from forming on the zinc sulphide screen. 

The results obtained are in approximate agreement with the theory, 
complete ngrezment being prevented by the formation of some active 
deposit on the screen, the amount of which could not, be accurately 
determined. T. S. P. 

T. S. P. 

11. 

Phosphoryl Chloride as a Cryoscopic Solvent and its 
Applications. VIII. GIUSEPPE ODDO and ANNA MANNESSIER 
(Gazzettcc, 1912, 42, ii, 194-204. Compare Abstr., 1911, ii, 1060)- 
The authors controvert Walden’s statements (Abstr., 1910, ii, 1036 ; 
this vol., ii, 429) concerning the freezing point and the cryoscopic 
constant of phosphoryl chloride. 

Thecryoscopic behaviour of a number of acids in phosphoryl chloride 
has been investigated, the results being briefly as follows : All the 
acids examined were found to  be soluble in the  chloride, and, provided 
the  acids were anhydrous, the solutions remain unchanged at the 
experimental temperatures. Acids behave differently towards the 
solvent according to  their degree of dissociation in  water. Those 
which are feebly ionised by water, such as acetic, etc., are not only 
non-ionised in phosphoryl chloride, but, even in dilute solutions, exhibit 
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molecular weights higher than the normal ones. With monochloro- 
acetic acid, the values obtained are normal at low concentrations and 
increase slowly with the concentration. Dichloroacetic acid shows an  
approximately constant ionisation of about 10% for concentrations 
varjing from 0.7% to  8%, and with trichloroacetic acid the ionisation 
amounts to about 12% with a concentration of 3% and increases with 
the  concentration. 

Sulphuric acid shows a degree of ionisation of rather more than 50%, 
confirmation thus being obtained of the conclusion that this acid has 
the double formula (H,SO& (compare Oddo and Anelli, Abstr., 1911, 
ii, 717). With  nitric acid the ionisation increases slightly with the 
concentration, and phosphorous acid is considerably ionised. 

This behaviour of phosyhorgl chloride is interpreted as due to i ts  
tendency to form oxonium salts, RH:O:PCI, (R representing an  acid 
radicle), which undergo partial iouisation in the solvent. The ability 
to form salts is first shown by acids, the dissociation constants of 
which are a little higher than tha t  of monochloroacetic acid. Acids 
with a lower dissociation constant are condensed into more complex 
molecules by the phosphoryl chloride. Wi th  dichloroacetic acid, which 
shows an almost constant degree of ionisation at different concentra- 

v 

tions, the resultant of these two opposed processes does not change. 
T. H. P. 

State of Substances D i s s o l v e d  in Absolute Sulphuric  Acid. 
G. POMA (J. Clhirn. phys., 1912, 10, 177-192. Compare Abstr., 1910, 
ii, 487).-Cryoscopic and conductivity measuremonts were made simul- 
taneously in a special glass cell, the contents of which could be stirred 
without exposure t 9  atmospheric moisture. The solutes examined were 
the hydrogen sulphates of sodium, potassium, nickel, and cobalt. The 
solutions were prepared by placing 25 C.C. of fuming sulphuric acid in 
the cell and adding from a burette a certain volume of an aqueous 
solution of the sulphate. The slight excess of sulphur trioxide remain- 
ing WAS hydrated by the careful addition of a 5% solution of water in  
sulphuric acid flow another burette, using the freezing point and con- 
ductivity as indicators. It was assumed tha t  when a solution attained 
i ts  minimum conductivity or maximum freezing point the onlgsubstsnces 
present were the hydrogen sulphate of the metal and absoIute sulphuric 
acid. 

Taking the cryoscopic constant of sulphuric acid as 70" (Hantzsch), 
the values of the molecular weights obtained with nickel and cobalt 
hydrogen sulphates agreed with those given by Hantzscb, but the 
r e d  ts with sodium and potassium hydrogen sulphates were consider- 
ably lower. On dissolving sodium and potassium hydrogen sulphates 
in absolute sulphuric acid according to  Hantzsch's method, the cryo- 
scopic values were in agreement with his, and the solutions were able 
to take up sulphur trioxide, giving a diminished freezing-point 
depression and coiiduc ti v i  ty. 

Solutions prepared by the author's met hod evidently contain 
excess OF sulphur trioxide. The excess may be in the form of a pyro- 
sulphate or in loose combination with one of the ions as  (K,nSO,)+ or 
(HSO,,nSO,)-. The former explauatiou is held to be improbable, since 

The solutions were not analysed. 

60-2 
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the pyrosulphnte would be in equilibrium with a large excess of 
sulphuric acid, and would necessarily be in very small concentration 
according to the equilibrium equation : KM8,0, + H2S04 = KHSO, + 
H2S207. The s a w  argument holds a3 regards the complex ion 
(HSO,,nSO,)'. 'l'he explanation adopted is that complex cations are 
produced of formula (M,nSO,)', and the salts, (M,nSO,)HSO,, are less 
dissociated than the corresponding hydrogen sulphates. If such 
cations are formed from nickel and cobalt bisulphates they must be 
stable in presence of small quantities of water, since the colour of the 
solutions in sulphuric and pyrosulphuric acids is the same. The 
minimum values of the equivalent conductivity of sodium, potassium, 
nickel, cobalt, and copper hydrogen sulphates are about 14 to 16, 
whereas the values obtained by Bergitis with no excess of sulphur 
trioxide present were between 75 and 100. 

Picric acid dissolved in sulphuric acid behaves in a similar way to  
the alkali hydrogen sulphates, taking up excess of sulphur trioxide, 
but in this case trinitrophenolsulphonic acid may be formed. 

R. J. C. 

Reactions in Heterogeneous Systems. I. The Rate of Evapor- 
ation of Water and Aqueous Solutions. KASIMIR JABLCZY~~SKI 
and S. PRZEMYSKI (J. Cl~im. phys., 1912, 10, 241-270).-According 
to the theory suggested by Noyes and Whitney and afterwards 
elahorated by Nernst, when a solid dissolves in a liquid there is 
always a stationary saturated layer in contact with the solid. The 
authors consider that  the mechanism of the evaporation of liquids is 
essentially similar, and the rate of evaporation in a current of gas is 
governed by the rate at which the vapour diffuses across the stationary 
layer and tho rate a t  which the vapour is carried away by the  
current. 

The thickness 6 of t h e  stationary layer adjusts itself so tha t  at 
eveyy point over the surface a condition of equilibrium is established 
between the amount of vapour arriving through the stationary layer 
and the amount carried forward by the gas stream. Using the 
diffusion equation put forward by Stefan (Abstr., 1891, 384), the 
authors are able to formulate the equilibrium thus : log . p o / ( p o  - p )  = 
Cmaz/V6, where p o  is the  vapour pressure, p the partial pressure of the 
vapour in the gas stream over the section of surface area x wide and 
x long, C is the diffusion-coefficient of the vapour in air, and V the 
velocity of the air current. The exponent m is a correction for 
diffusion of vapour retrograde to the gas stream. The equilibrium 
equation contains two unknowns, namely, m and 6. 
In order to obtain evidence for the theory of evaporation outlined 

above, which is incompatible with the results obtained by Heen 
(1891), water mas evaporated in currents of dry air  and hydrogen. 
The water was contained in a glass bottle filled to within 14 mm. of 
the rubber stopper, and maintained at 2 5 O  in a thermostat. A 
measured quantity of gas was led in and out of the bottle by two 
quill tubes 46 mm. apart, and was then passed through five separately 
weighed drying tribes packed with calcium chloride. 

The rate of evaporatiori increased when the level of the liquid was 
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raised, but with a constant level, 14 mm. below the stopper, the  rate of 
evaporation R was related to the velocity of flow V by the equation 
J n o g .  po / (po  - p )  = K.  It follows tha t  the thickness of the stationary 

film is inversely proportional to the square-root of the velocity of the 
gas stream (6 =,I/ Jy).  

According to  Stefan and Winkelmann (1889), the diffusion- 
coefficient of water vapour in air, C, is related to theabsolute tempera- 
ture and pressure by the equation C=k,(T)1'7i4/P.  The rate of 
evaporation of water at various temperatures and pressures appears 
to indicate that C is much less dependent on I' and P than this 
equation demands, the reason being that retrograde diffusion also 
varies with temperature and pressure, and in evaporation calculations 
C m  must be considered. On the basis of evaporation expariments a t  
various pressures, the value of qn, was ctlculated to bc 0.488, whilst 
experiments a t  various temperatures gave tho value 0.49 (mean of 
four values raoging from 0.22 to 0.80). 

Agitation of the evaporating liquid by means of a stirrer 
arranged near the surface increases the rate of evaporation by 
diminishing the thickness of the stationary film 8. 

The rate of evaporation in a current of hydrogen is about 10% 
higher than in  a current of air, but insufficient measurements were 
made to enable the value of m to be calculated in th i s  case. 

The evaporation of aqueous solutions is subject to the same laws as 
the evaporation of pure water. The value of 6 in the equilibrium 
equation is less for a solution than for water, because the vapour 
pressure po is less. It is deduced tha t  water and aqueous solutions 
must evaporate at rates proportional to their vapour pressures. 
Kesults obtained with solutions of sodium chloride, calcium chloride, 
glycerol, and albumin of various strengths showed a very satisfactory 
agreement with this hypothesis. 

When the stream of gas passing over the liquid is efficiently 
agitated there is no longer any partial pressure gradient in the 
direction of flow, and retrograde diffusion cannot occur. The 
equilibrium equation becomes : p / ( p o  - p )  = Cxz/V6, but 6 still 
varies inversely as l/,/Ty The evapordtion constant R' equals 
JVF/(po - p ) .  The value of K' decreases slightly as the speed of t h e  

stirrer is increased, and increases more rapidly than po when the 
temperature is increased. R. J. C. 

Reactions in Heterogeneous Systems. 11. Rate of Absorp- 
tion by Potassium Hydroxide of Carbon Dioxide Mixed 
with a Current of Air. KASIMIR JABECZYNSKI and S. YRZEMYSKI 
(J. Chim. phys., 1912, 10, 271--288).-The action is theoretically 
the converse of the evaporation of a liquid, aud was investigated in the 
same apparatus (compare preceding abstract). The partial pressure of 
the carbon dioxide in  the gaseous mixture was measured before and 
after its passage over the surface of a well stirred potassium hydroxide 
solution. 

The equilibrium between the gaseous stream and the liquid is not 
expressible as a simple equation, because the distribution of carbon 
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dioxide between the  vapour and liquid phases is an unknown function 
of the concentration of the  potassium hydroxide. It is necessary t o  
assume that in  addition to  the stationary gaseous layer 6, thick, there 
is  a saturated liquid layer 6, thick at the  dividing surface. If the  
concentration of the  potassium hydroxide is infinitely great, these 
complications disappear and the equilibrium equation becomes 
log . p, /p , ,  = Cnxx/V61, where p ,  and p, ,  are  the partial pressures of 
carbon dioxide in  the air stream entering and leaving the absorption 
chamber respectively, and n is the retrograde diffusion exponent 
which has a value greater than 1, since retrograde diffusion keeps the  
carbon dioxide for a longer time in contact with the absorbing 
solution. 

The ratio p , /p , ,  cannot be determined directly with potassium 
hydroxide of infinite concentration, but  is obtained by exterpolation 
from a series of measurements with different concentrations of 
potassium bydroxide. Assuming tha t  the thickness 6, of the  
stationary gas film in the absorption of carbon dioxide is the  same 
as the  thickness 6 of the film in  the  evaporation of water under like 
conditions, the  value of the exponent n, is calculated to  be 1.30. 

The ratio p, /p , ,  in the  above equation is independent of the con- 
centration of the  carbon dioxide in  the gaseous phase, tha t  is t o  say, 
the  percentage of the total carbon dioxide absorbed is not affected by 
alterations in  the  proportion of diluting air. This deduction, which is 
of some importance from the industrial point of view, was verified 
experimentally. Increased agitation of the  potassium hydroxide 
solution increases the percentage of gas absorbed by diminishing the  
thickness of the  stationary films Sl and 6,. The proportion of gas  
absorbed appears t o  be related to  the  velocity of the air stream by an 
equation of the  form log. p, / (  p ,  - p, , )  = K J-I? 

Hydrolysis in Absolute and Aqueous-Alcoholic Solutions. 
ERIK HAGGLUND (J. Chim. phys., 1912, 10, 207--240).-Conductivity 
measurements were made a t  18’ on sodium, potassium, and ammonium 
hydroxideR and a number of organic acids, bases, salts, ketones, and 
pseudo-acids dissolved in  99.8% and 80% ethyl alcohol. The con- 
ductivities at infinite dilution, ionic mobilities, affinity-coefficient-s, 
degrees of ionisation and hydrolysis, percentage enolisation of ketones, 
etc., were computed in the  conventional manner, partly from the 
author’s data and partly from Godlewski’s results (Abstr., 1904, ii, 
701). 

W i t h  all the ions studied, the mobility is less in  alcoholic solution 
than i n  prire water, but, except in the cases of the  ions H’ and OH’, 
t h e  mobility is higher in  99.8% alcohol than in  80%. Ostwald’s 
dilution law holds for salicylic acid, cinnamic acid, acetic acid, 
p-nitrophenol, piperidine, ammonia, piperazine, and diethy lamiae in 
alcoholic solutions, and therefore, contrary t o  the  conclusion arrived 
at by Wakeman (1893) and Lincoln (1899), the  dissociation takes 
place in  accordance with the law of mass action. The dissociation 
constants of the  above substances decrease as the percentage of 
alcohol increases. 

The conductivities of aniline salicylate, a-picoline salicylate, 

R. J. C. 
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piperidine salicylate, a-picoline acetate, ammonium acetate, and 
ammonium p-nitrophenoxide in 80% alcohol, aud of aniline salicylate, 
piperidine salicylate, morphine salicylate, ammonium salicylate, 
morphine cinnamate, ammonium cinnamate, piperidine acetate, 
aniline acetate, diethylamnonium cinnamate i n  99*80/, alcohol were 
used to calculate the degree of hydrolysis of these salts, making an  
approximate allowance for the ionisation of the non-hydrolysed part. 
The hydrolytic dissociation of the above salts increases as the 
concentration of the alcohol increases. The ionic product of SO% 
alcohol is calculated to  be 1-27 x lO-I5, and of 99.8% alcohol, 

The percentage enolisation of acetylacetone, styryl methyl ketone, 
benzophenone, and benzoin by sodium hydroxide in 99.8% alcohol can 
be calculated from conductivity measurements. Benzoin is slowly 
enolised in 80% alcohol also. The neutralisation of the pseudo-acid 
o-nitrostyrene by sodium hydroxide is a bimolecular reaction, which 
proceeds more rapidly in  80% than in 99.8% alcohol (compare 
llleisenheimer and Heim, Abstr., 1905, i, 269). The same is true of 
the reaction between trinitrotoluene and sodium hydroxide. The 
neutralisation of trinitrobenzene, dinitroaniline, clinitrotoluene, and 
nitrophenylhydrazine in alcoholic solution was also examined by the 
conductivity method. R. J.  C. 

Inf luence  of Salts on the Solubility of E t h y l  Acetate in 
Water, Cons idered  as a Neutral Salt Action. HARALD LUNDEN 
(Medd. K. Vetemk. I+robeZinst., 1912, 2, No. 15, 1-lo).-The influence 
of sodium and potassium chlorides, and of the corresponding nitrates 
in different concentrations on the solubility of ethyl acetate has been 
measured at 25'. The results are compared with the influence of the 
same salts on the catalysis of ethyl acetate by hydrochloric acid, on 
the solubility of benzoic acid (Hoffmann and Lsngbeck, Abstr., 1005, 
ii, 374), and on the freezing point of solutions of ethyl acetate (Rivett, 
this vol, ii, 130). The magnitude of the effect of the chlorides is very 
similar and greater than that of the nitrates, which have an  almost 
identical effect. The results appear to indicate a speci6c influence 
mhich is different for different kinds of neutral salt effect,. 

0.5 x 10-15. 

G. S. 

Linear Veloc i ty  of Crys ta l l i sa t ion  in Capi l la ry  Tubes .  
I(. GRINAKOVSKY (J. Russ. Phys. Chem. SOC., 1912, 44, 788-801).- 
The author has investigated the influence of the diameter of a capillary 
tube on the velocity of crystallisation in  the tube of the following 
compounds : formanilide, diphenylamine, Mn( N0,),,4II2U, 

ca( O,),, 4H2Q 
benzophenone, and mixtures of 100 mole. of benzophenone with 1.7, 4, 
and 8 mols. of salicylic acid. The diameters OF the tubes used ranged 
from 0.06 mm. to 4 mm. 

The results show that for substances which crystallise rapidly, the 
diameter of the capillary has a positive effect on the velocity of 
crystallisation in the region where the velocity- temperature curve is 
rising, tha t  iF ,  the velocity is increased by diminution of the diameter ; 
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ii. 912 ABSTRACTS OF CHEMICAL PAPERS. 

for the falling part of the curve the effect is a negqtive one. For pure 
substances diminution of the diameter of the capillary displaces the 
maximum velocity of crystallisation in the direction of the melting 
point, the region of constant velocity decreasing so that the flat 
maximum is transformed into a pointed one. I n  the case of benzo- 
phenone, increase in the proportion of admixed substance exercises a 
marked influence in the falling portion of the velocity-temperature 
curve, where the effect of the diameter of the tube is negative; the  
extent of this influence increases as  the radius of the tube decreases. 

T. H. P. 

History of Colloid Chemistry. P. P. VON WEIMARN (Zeitsch. 
Chem. I n d .  Kolloide, 1912, 11, 65--74).-A claim by the author to 
have been the first to give definite expression to the theory of the 
crystalline nature of colloids, As a supplement to the paper numerous 
extracts are given from Frankenheim's work, The Doct&w of 
Cohesion (Breslau, 1835). H. R I .  D. 

Negative Adsorption Isotherms. KNUD ESTRUP (Zei tsch.  
Chcm. Ind .  Kolloide, 19 12, 11, 8--12).-Previous experiments have 
shown the occurrence of cases of negative adsorption, and, as examples 
of this phenomenon, the adsorption of ammonium iodate and potassium 
iodate from alkaline solution and of ammonium chromate from acid 
and alkaline solutions has been examined in detail. H. M. D. 

The Swelling Pressure. E. POSNJAK (Koll. Chem. Beii&e, 19 12, 
3, 417--456).-The nature of the revergible swelling change which 
occurs when certain colloidal substances, such as caoutchouc and 
gelatin, are brought into contact with appropriate liquids has been 
examined by a series of measurements of the influence of pressure on 
the process. In the apparatus employed for these determinations, a 
weighed quantity of the swelling substance, in the form of a solid 
cake, is placed a t  the bottom of a cylindrical glass tube, provided at 
the base with a porous earthenware diaphragm, through which 
commiinication is established with the swelling liquid contained in an  
outer vessel. The disk of caoutchouc (or gelatin) is in contact with 
mercury, which completely fills the glass cylindrical tubs, and partly a 
calibrated side-tube of small diameter, which is sealed on at right 
angles to the vertical wider tube. The position of the end of the 
mercury column in the side-tube enables the volume of the swollen 
substance to be determined a t  any time, and by means of a gas 
pressure cylinder and a manometer, the pressure inside the apparatus 
can be adjusted and measured. With this apparatus, the swelling of 
caoutchouc in a number of organic liquids and of gelatin in water 
has been examined up to pressures of about six atmospheres. 

I n  all cases it is found that a definite condition of equilibrium 
between the swollen substance and the external swelling liquid is 
attained at a given pressure. 

The connexion between the equilibrium pressure, p,  and the concen- 
tration, c ,  of the swelling substance, expressed in grams per 1000 C.C. 
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of caoutchouc (or gelatin) + swelling liquid, is given by p=plck,  
wherep, and k are constants. The value of k is approximately 3, varying 
from 2.48 in the case of cymene to 3.33 for ethylene chloride. On 
the other hand, p ,  varies very considerably, according to the nature 
of the colloid and of the swelling liquid. 

For a given pressure, the swelling capacity of different liquids 
towards caoutchouc, as measured by the percentage amount of liquid 
which is taken up by the caoutchouc at this pressure, diminishes in 
the following order : carbon tetrachloride, chloroform, tetrachloro- 
ethane, acetylene dichloride, thiophen, toluene, benzene, cymene, 
cumene, ethylene chloride, ethyl ether. 

The method of investigation described has also permitted of approxi- 
mate measurement8 of the velocity of the swelling process. The data 
agree with the equation for a unimolecular change, a result which 
accords with previous observations. 

Thegeneral character of the results obtained seems to show that the 
swelling of colloids is in the nature of a capillary process rather than 
of a simple phenomenon of solution. H. M. D. 

Adsorption. VI. Kinetics of the Hydration and Dehydra- 
tion of Colloids. ADAM W. RAKOWSKI (J.  Rzcss. Phys. Chern. Soc., 
1912, 44, 836-S49. Compare this vol., ii, 743).--The velocity of 
adsorption, not only of water, but also of substances dissolved in  
water, exhibits peculiar relations. Adsorption is very rapid at first, 
but it soon diminishes very considerably, and sometimes continues to 
proceed slowly for a very long period ; thus, with starch, two-thirds 
of its water is taken up  (or lost) during the first twenty-four hours, 
the remaining one-third requiring two months, the second half of which 
corresponds with only one-fiftieth of the total amount of water. It is 
herice evident tha t  adsorption is a complex reaction, and cannot be 
represented by any simple equation ; the equation for unimolecular 
reactions gives values diminishing as the time increases. 

The author supposes tha t  the adsorbing gel consists of two solutions, 
which are probably not independent, but one of which increases 
at the expense of the other. For the sake of simplicity it is, however, 
assumed tha t  the two solutions take up or lose water independently of 
one another. A t  time t=0 ,  the amount of water in the gel is taken 
as a, this being the sum of the amounts al and a, in the two solutions. 
At any other time, the content of water will be given by a=x1+x2.  
If k, and k, represent the coefficients of dehydration (or hydration) of 
the two solutions : - dx,/dt = r% x and - d.r,/dt = k2xFL, so that 

Similarly, for hydration, z = cc - c ~ ~ ~ - ~ l ~  - c t Z 3 - k 2 t  . 
These two approximate formulz give nuxn bers agreeing satisfactorily 

with the results of experiments on the hydration and dehydration of 
potato starch, rice starch, blood charcoal, cotton wool, and gelatin. 

The author is not of opinion tha t  the cusp exhibited by the hydra- 
tion and dehydration curves of silicic acid gels can be regarded as 
sufficient proof that these curves are each composed of two inter- 
secting branches (compare Tschermak, Abstr., 1905, ii, 816). 

x = (J l ; -At  + a2p'-'4, 

m U D  I. 11. I. 
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Precipitation of Colloidal Silver by Metal Plates. MAURICE 
PHILWPSON (Zeitsch. Chem. I zd .  Kolloide, 191 2, 11,49--51).-Colloidal 
silver, prepared by cathodic disintegration, is gradually precipitated 
when carefully cleaned plates of copper arid zinc are inti*oduced into the  
solution of the hydrosol. Sheets of gold and platinum are  without 
action. It is shown tha t  the precipitation occurs at the surface of the 
metal, and is not  due to  traces of dissolved substances. The precipita- 
tion is probably due to  the discharge of the colloidal particles, and the  
difference in  the behaviour of the  metals to  the difference in the values 
of the  electrolytic solution pressure. H. M. D. 

Influence of Colloids on the Transport Numbers and 
Conductivity of Certain Electrolytes. PAUL RICHTER (Zeitsch. 
physikal. Chem., 191 3, 80, 449--477).-Peptone, gum arabic, gelatin, 
and agar-agar diminish the trJnsport number of the anion in solutions 
of lithium chloride, potassium chloride, and hydrochloric acid, and aljo 
diminish to some extent the electrical conductivity of the same electro- 
lytes. The magnitude of the effects in  que3tion increases with the 
concentration of the colloid, and depends alco on the nature of the  
colloid. The effect 011 the transport numbers are in the  order of 
diminishing activity : agar-agar, gelatin, guru arabic, peptone ; on the 
conductivity the order is agar-agar, peptone, gelatin, gum arabic. 
The colloids in  question also increase the viscosity of the electrolyte 
Folutions as  measured by the  rate of Bow ; the results of the measure- 
ments are given in  detail. I n  solution, peptone, gum arabic, and 
agar-agar are negatively, gelatin positively, charged. G. S. 

Formation of Solid Solutions of Alkali Salts by Diffusion 
in the Solid State. GIUSEPPE BRUNI and D. MENEGHINI (Atti 
H. Inst. Veneto Sci., 1911, '71, 195--202).--The authors have 
shown previously (Abstr., 1911, ii? 703, 860) tha t  metallic solid 
solutions may be obtained by a proiess of interdiffusion of the 
component metals in  the solid state. 

They now give the  results of similar experiments on mixtures of 
sodium and potassium chlorides. Confirmation is obtained of Kurnakoff 
and Schemtschuschny's results (Abstr., 1906, ii, 443) with reference to  
the  decomposition at low temperatures of solid solutions of sodium 
and potassium chlorides and t o  the  heat of formation of these solutions. 
It is found also tha t  mechanical mixtures of these salts, when suitably 
heated, give solid solutions as a result of diffusion in  the crystalline 
condition. Such diffusion takes place with moderate rapidity at 600", 
and more slowly at 500'. 

Slow coolirg of the fused mixtures or slow decomposition of the 
tempered mixed crystals is accompanied by t h e  formation of eutectoid 
mixtures, which diffuse decidedly more rapidly than those prepared by 
mechanical means. Tbis result is shown to  be in  accord with the  
theory of solid  colloid^. T. H. P. 

The Theory of Vulcanisation of Caoutchouc. HEIHRRICH 
LOEWEN (Zeitsch. angew. Chent., 1912, 108, 1553--1560).-A review of 
the  subject of vulcanisatioo, with special reference to  Ostwald's 
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adsorption hypothesis (Abstr., 1910, ii, 272, 697), leading t o  the  
conclusion t h a t  the  process is purely chemical, and tha t  adsorption 
does not play any part. 

The Theory of Vulcanisation. HEINRICIE LOEWEN (Zeitsch. 
angew. Chern., 1912, 25, 16lO-l612).-A criticism of the  results 
obtained by Spence and Scott (Abstr., 1911, i ,  657). The conclusion 
is drawn tha t  the assumption of adsorption is unnecessary. 

C. €3. D. 

C. H. D. 

Elementary Demonstration of the Law of Mass Action. 
A. BERTHAUD;(CO~~~. rend., 1912, 155, 343--344).-A mathematical 
demonstration of this law. W. G. 

C h e m i c a l  E q u i l i b r i u m  of the System A m m o n i a  Gas and 
Ethylenediamine Hydrochloride. FBLIX BIDET (Compt. rend., 191 2, 
155, 279-280. Compare Abstr., 1901, i, 634;  1905, i ,  686).-A 
study of the  behaviour of ethylenediamine hydrochloride i n  the  
presence of ammonia gas and of ethylenediamine in  the presence 
of ammonium chloride, the  pressures being measured n t  various 
temperatures, and the measurements made in  a n  apparatus already 
described (Zoc. c i t . ) .  I n  the first case, if the  hydrochloride is in  large 
excess it remains bright and there is no trace of liquid, a basic 
compound being probably formed between the  ethylenediamine and 
its unchanged hydrochloride. W i t h  a n  excess of ammonia the  salt 
diminishes in  volume and becomes impregnated with a colourless, oily 
liquid, and the  equilibrium pressure varies. I n  the  second case, on 
mixing the  ammonium chloride and ethylenediamine together, a portion 
of the solid disappears, and there is a rapid evolution of gas. A table 
of pressures observed in  the two cases is given. 

The Equilibrium between Ammonium Carbonate and 
Ammonium C a r b a m a t e  in Aqueous S o l u t i o n  at 25". GEORGE 
H. BURROWS and GILBERT N. LEWIS (J. Anzer. Cltenh. Soc., 1912, 34, 
933-995).-0.2- and O.05-Molar solutions of ammonium carbamrte 
were sealed up in glass tubes and placed in  a thermostat at 25Ofor 
twelve to twenty-four hours t o  ensure equilibrium being attained. 
'l'fie tubes were then cooled in  ice-water, and the carbonate formed was 
precipitated by the  addition of an ice-cold solution of barium chloride 
containing a little ammonia. The precipitate was collected in  a porous 
alundum crucible, and washed with cold water to  free it from carb- 
amate. The carbonate was then determined in the  precipitate and 
the carbamate in  the filtrate. This method of determining the  
equilibrium is accurate if the precipitation and mashing of the  per- 
cipitate does not take longer than half-an-hour, since a solution of 
barium carbarnate, if kept cold, will remain clear for tha t  length 
of time. 

When equilibrium is attained the 0.05- and 0.2-mol:tr solutions 
contain approximately 90 and SO molar % of carbonate respectively ; 
a solution made by dissolving 1 gram of carbamate in  1.5 grams of 
water contains 39.2 molar % of carbonate at the  equilibrium point 
(compare Fenton, Abstr., 1886, 501). 

W. G. 
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Assuming that carbamic acid is a very weak acid, the ammonium 
The equilibrium in solu- salt would be almost completely hydrolysed. 

tion would then be represented by the equation : 

hydrolysis of the ammonium carbonate being prevented by the 
ammonium hydroxide formed from the ammonium carbamate. It 
follows that the square of the carbamate concentration should be 
roughly proportional to the cube of the carbonate concentration, 
and the figures obtained show that this is approximately the case. 

NH,OH + NH,*C'O,H 2NH', + COSf', 

T. S. P. 

Potassium P e r m a n g a n a t e  and M a n g a n a t e  in Aqueous 
Solution. OTTO SACKUR and W. TAEGENER (Zeitsch. Xlektrochem., 
191 2, 1 8 ,  718--724).-The equilibrium relations in permanganate 
and manganate solutions have been determined by electrochemical 
methods. The normal potential of the change MnO,'+ c) = MnO," is 
+ 0.61 volt, and that of the change MnO," + 2H,O + 2c) = MnO, + 40H' 
is +051 volt at 18'. By means of these results and the normal 
potential of oxygen, the equilibrium constants of the following reactions 
have been calculated : 2KMn0, + 2KOH = 2K2Mn0, + H,O + 40, (1) ; 
3K2Mn0, + 2H20  = 2KAIn0, + MnO, + 4KOH (2) ; K2Mn0, + H20 = 
MnO, + 2KOH + 40, (3). I n  agreement with experience it was found 
that the equilibrium points in the first and third reactions in alkaline 
solution, in the second reaction in neutral and acid solution, lie very 
near the right-hand side. The establishment of equilibrium in the first 
and third reactions is slow. 

The solubility of potassium permanganate in water and in solutions 
of potassium carbonate, hydroxide, and chloride of different concentra- 
tions has been determined at intervals between 0' and 90°, as well as 
the solubility of potassium manganate in potassium hydroxide solutions 
from 0' to 80'. The results correspond with those to be expected 
from the influence of salts with a common ion on the solubility. 

G .  S. 

Equi l ibr ium of the React ion  be tween  Metallic Silver and 
Ferric Nit ra te .  ARTHUR A. NOYES and B. F. BRANN (J. Amer. 
Chem. Xoc., 1912, 34, 1016--1027).--The equilibrium constant at 
25' of the reaction Ag + Fe(NO,)? AgNOH+Fe(NO,!, has been 
determined by analysis of the equilibrium mixture, which in many 
cases contained nitric acid. The results show that the effect on the 
equilibrium constant of increasing the concentration of nitric acid 
is quite marked up to 0*02N, but that the concentration of the acid 
can then be further increased considerably without appreciable 
effect. As may be expected, the time required for equilibrium 50 
be attained depends on the fineness of the state of division of the 
silver. 

The values of the equilibrium constant vary considerably with the 
concentration of the solution, but by extrapolating to zero concen- 
tration, the value 0,128 is found for the expression (Fe")(Ag')/(Fe"'). 

The potentials of the ferrous-ferric electrode and of the silver 
electrode at 25' were found to be - 0,456 and -0.516 respectively, 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
12

. D
ow

nl
oa

de
d 

on
 2

7/
10

/2
01

4 
13

:1
2:

45
. 

View Article Online

http://dx.doi.org/10.1039/ca9120205873


GENERAL AND PHYSICAL CHEMIS'I'KY. ii. 917 

values which are in good agreement with those previously obtained 
by Maitland (Abstr., 1906, ii, 328) and Lewis (Abstr., 1906, ii, 
262). 

From the equilibrium constant and the potential of the eilver 
electrode, the potential of the ferrous-ferric electrode was calculated to 
be -0.463, in fair agreement with tha t  derived from the direct 
electromotive force measurements. T. s. P. 

Equilibrium of Lithium Sulphate and the Alkali S u l p h a t e s  
in Their Mixed  Solutions. (Mlle.) CECILE SPIELHEIN (Conapt. 
rencl., 19 12, 155, 346--348).--Lithium sulphate, in solution at 
20-25", gives definite compounds with each of the other alkali 
sulphntes. The isothermal curves, showing the composition of the 
soliitions in equilibrium with a solid phase, consist of three branches 
cutting at two points, which are constant if the temperature is con- 
stant. A t  one point the solution is in equilibrium with the double 
salt, and at the other with one of the simple salts. Sodium sulphate 
gives a double salt, Li2S0,,3Na,S0,,12H20, quite differenti in com- 
position from tha t  given by potassium or ammonium sulphate, 

Li,SO,, R,SO,. 
It effloresces in air  and loses all its water after remaining three days 
over calcium oxide. w. G. 

Mutual Solubility of Sulphates and Carbonates in the 
Solid State at High Temperatures. MARIO AMADORI (Att i  E. 
Accad. Lincei, 1912, [v], 21, ii, 65--71).-The melting-point curve of 
the system Li2C03-Li2S0, consists of two branches meeting in a 
minimum tit 540°, corresponding with 60% mol. Li,SO,. The solubility 
of the carbonate in the sulphate is from 0 to 10 mol. %, and the 
sulphate has probably a similar solubility in  the Carbonate. Wi th  
the sodium salts, the solubility is complete, and the crystallisation 
curve shows a minimum ; the transformation point of the sulphate 
is lowered by addition of the carbonate. The potassium salts exhibit 
complete solubility, and the curve of crystallisation lies entirely 
between the mdting points of the two salts; the transformation 
point of the sulphate is raised by addition of the carbonate. 

T. H, P. 

The System Iron-Carbon, OTTO RUFF (Zeitsch. Elektrochem., 
1912, 18, 761-764. Compare Abstr., 1911, ii, 897; Smits, this 
vol., ii, 165).-Polemical against Smits (Zoc c i t . ) .  The author and 
Smits agree t h a t  in the iron-carbon system at least two other carbides 
besides Fe3C exist, and differ only with regard to  the composition of 
these compoundfi aud the temperatures at which they exist. Smits 
has overlookgd the fact that  all the author's experiments were made 
in  a graphite crucible at constant temperature up to complete satura- 
tion with carbon, and his thermodynamical conclusions are for this 
reason partly invalid. The interpretation of the curve is discussed 
in detail, and it is shown tha t  there is no sufficient basis for Smits' 
assumption of the occurrence of a second form of graphite. 

G. S. 
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Critical E n d - p o i n t s  in Ternary Systems. ANDREAS SMITS 
(P7.o~. K. Akad .  IVetensch. Amsterdam, 1912, 15, 184--192).-Tbe 
former investigation of ternary systems (Abstr., 191 0, ii, 1050) hits 
now been extended to the cases in which ( b )  two of the binary 
systems contain critical end-points, but the solid phase concerned is 
the same in both systems; ( c )  the solid phase is ditl'eront, so tha t  the 
critical end-point curve comes in contact with a eutectic line; (d)  t h e  
binary systems all possess critical end-points ; (e) mixed crystals are 
present ; ( f )  a binary compound appears as a solid phase. 

C. H. D. 

T h e r m a l  Ana lys i s  of Binary Mix tu res  of the Chlorides of 
Univa len t  Elements. IV. CARLO SANDONNINI and G. SCARPA 
(Atti R. Accad. Lincei, 1912, [v], 21, ii, 77-84. Compare this vol., 
ii, 162).-This paper deals with the systems CsC1-CuCl, CsCI-AgCI, 
and CsC1-TlCl. The first of these forms the compounds, 3CsC1, 
CuCI, decomposing on fusion, and CsC1,2CuCl, melting unchanged at 
274". The second system yields the compound CsCl,AgCI, decom- 
posing on melting, whilst cssium and thallous chlorides form mixed 
crystals in all or nearly all proportions. T. H. P. 

Thermal Analysis of the System Cuprous Chloride-Cupric 
Chloride. CARLO SAKDONNINI (Chem. Zentr., 1912, i, 1813-1814 ; 
from Att i  R. Inst. Veneto Sci., 1912, 71, ii, 553--559).-Mixtures con- 
taining more than 33 mol. % of cupric chloride lose chlorine on fusion 
until that  proportion is reached. Mixtures containing less chlorine 
have a eutectic point a t  380°, the eutectic containing 16.5 mol. % 
CuCl,. Cuprous chloride can retain about 6% of cupric chloride in  
solid solution. There is no evidence for the formation of a compound. 

C. H. D. 

Anhydrous Sulphates. 111. GENNARO CALCAGNI (A t t i  R. h a d .  
Lincei, 1912, [v], 21, ii, 71-77. Compare Abstr., 1910,.ii, 1064; 
this vol., ii, 761).-Thermal study of the system SrS0,-Na,SO, 
indicates the formation of a compound, SrSO4,3Na,SO+, which is of 
the type of vanthoffite, and corresponds with a maximum on the 
melting curve in  the region of mixed crystals. With the system 
SrS0,-K,S04, the melting-point curve shows a maximum correspond- 
ing with 95 mol. % of potassium sulphate, and also indicates the 
formation of the compound SrS04,K2S0,, which is the product of a 
reaction occurring in the solid state with a marked thermal effect. 

T. H. P. 

Anhydrous Sulphates. IV. GENNARO CALCAGNI and D. MAROTTA 
( A t t i  R. Accad. Lincei, 1912, [v], 21, ii, 93--97).-The results of 
thermal investigations indicate that lithium sulphate forms no com- 
pound with either barium or strontium sulphnte and, indeed, no 
anhydrous or hydrated double or triple sulphate containing lithium 
sulphate as component is known. Lithium sulphate, therefore, behaves 
quite differently from the sulphates of other metals of the same 
group. 
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The types of anhydrous double sulphates of alkaline earth and 
alkali metals obtained iinder the experimental conditions used in 
this and similitr investigations are M"80,,3M',S04 ; M"S04.M'2S0,, 
and 2 M"S,0,,R1'2S0,. these being exclusively the types occurring 
naturally. From a geological point of view i t  is interesting to  note 
tha t  some of these double sulphates are formed by contact of their 
solid components a t  high temperatures. 

E u t e c t i c  Al loys  of Arsenic  and A n t i m o n y  Tri-iodides.  
ALEX IS^^. VASIL~EFF (J. IIuss. Phys. Chem. Soc., 1912, 44, 1076-1078). 
Calcnliition of the composition of the eutectic alloy of arsenic arid 
antimony tri-iodides according to Flawitzky's law (Abstr., 19O6, 
ii, 152) gives the following results. 

The lowering of the melting point of iodine by arsenic penta-iodide 
is : To= 116 - 70 = 46". and the lowering of that  of the tri-iodide, 
T,-146-70=76". Then no being 2, Mo 126.92, and M ,  455.9, 
n~Mo7'o/Ml!4"l = 0.6743, or approximately 2 : 3. Similarly, in the case 
of antimony, the value is 0.4141, or approximately 2 : 5. So that, if 
sr.senic and antimony tri-iodides form n eutectic, the latter should 
answer the condition : nl MoTo/iM,Tl = 3 : 5. The eutectic prepared by 
cooling melts a t  135O, nud calculating from the expression just given, 
no= 1.4692, that  is, the eutectic should have the composition 
SbI3,l.4692AsI,. Actual analysis of the eutectic correspond3 with 
SbI,, 1 *466SAsI,. 

T. H. P. 

T. H. P. 

E x p e r i m e n t s  with Binary  Systenis of Silicates.  PETEH LEBE- 
DEFF (Jaiwb. Bin., 1912, i, Kef. 386; from Ann. Inst. Polytechn. 
St. Petersburg, 191 I ,  Abt. I, 15, 691-'720).-The system olivine + 
diopside (selected as composed of minerals with analogous physico- 
chemical properties) shows a minimum melting point a t  1271°, the 
eutectic consisting of 40 mol. % olivine and 60 mol. % diopside (m. p. 
diopside 1363", olivine over 1600"). The system wollastonite + 
anorthite (minerals w i t h  dissimilar physico-chemical properties) gives 
a eutectic of 30 mol. anorthite + T O  mol. % wollastonite with m. p. 
1285O, that  is, 225-230" lower than tha t  of wollastonite, and 180-1 90' 
lower than that of anorthite. A fusion of a mixture of aegirite and 
anorthite gave a felspar (between andesine and labradorite), in addition 
to the original components; and a mixture of olivine and anorthite 
produced also some diopside. L. J. S .  

Fus ion  Experiments with Calcium and Magnes ium [and 
Po tas s ium]  Silicates and Sulphates. A .  GINSRERG (.Juhrb. Min . ,  
1912, i, Ret. 386 ; from Atan. Inst. Polytechn. St. Petersbury., 1906, 
Abt. I, 6, 489--505).-Potnssium sulphate solidifies a t  1065'. The 
system K,SO, + MpSO, shows a eutectic point a t  71 So, corresponding 
with 39.8 mol. % MgSO,. Wi th  more magnesium sulphate, the fusion 
point increases to a maximum a t  922" with 66.6 mol. % MgSO,, 
corresponding with the langbeinite formula 2MgS04,K2S0,. 

Calcium metasilicate solidifies a t  15 12O. The system CLtSiO, + 
MgSiO, has a eutectic pqint between wollastonite and diopside, and 
the ul;iteriul shows in thin section a granophyric intergrowth of the 
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two constituents. The minimum fusion point is 1270", with 
35 mol. % MgSiO,. L. J. 8. 

Systems formed by Fluorobenzene with A n t i m o n y  Trichloride 
and Tr ibromide .  BORIS N. MENSCHUTKIN (J. Russ. Phys. Chem. Soc., 
1912, 44, 1102--1107).-In view of the fact that, in many of its 
physical properties, fluorobenzene is more similar t o  benzene than to 
chlorobenzene, etc., the author has investigated i ts  relations to 
antimony trichloride and tribromide. 

Pluorobenzene has the m. p. - 39.Z0, which is much nearer to tha t  of 
chlorobenzene ( - 47') t h a n  to tha t  of benzene (+  5.6'). Wi th  
antimony trichloride i t  forms the hygroscopic compound, SbCI,,CGH,F, 
which crystallises in long, white plates, m. p. about + 10' (decomp.), 
and in the air liquefies in a few seconds. A t  -40-5', the eutectic 
SbC1,,96C6H,F is formed, and this decomposes on melting and gives 
with the trichloride a transition point at 55" ,  corresponding with 
SbCl,, 2*32C,H,F. 

Antimony tribromide forms no compound with fluorobenzene, and 
the diagram of the system consists of two branches, meeting at the 
eutectic point, -39*5O, which corresponds with SbBr3,286C,HsF. The 
long branch shows a characteristic bend, probably due to incipient 
interaction of the components. 

It is evident tha t  these systems have nothing in common with those 
containing benzene (Abstr., 191 1, i, 273), but are completely analogous 
to those formed by chlorobenzene (ibid.), t h i s  analogy extending to 
the melting points of the compounds formed and to the eutectic 
temperatures and compositions. T. H. P. 

Benzenesulphonic  Acid and Antimony Trihaloids. BORIS 
N. MENSCHUTKIN (J. Buss. Phys. Chem. Soc., 1912, 44, 1108-1 11 2). 
-Benzenesulphonic acid and antimouy trichloride form no compound, 
the concentration-temperitture diagram consisting of two branches 
intersecting at the eutectic point, 1 3 O ,  which corresponds with the 
composition SbCl,, 1 *32Ph*SO,H. 

Antimony tribromide dissolves less easily than the trichloride in 
benzenesulphonic acid, and here, too, no compound is formed. The 
two branches of the curve meet at the eutectic temperature 44*, 
corresponding with SbBr,,3*9Ph*S03H. 

Thus, whilst the introduction of other acid radicles into the benzene 
molecule lowers its ability to combine with antimony trichloride and 
tribromide, the introduction of the sulphonic group destroys this 
ability completely. T. H. Y. 

Systems Formed by A n t i m o n y  Trichloride and Tribromide 
with Naphthalene and its Der iva t ives .  BOHIS N. MENYCHUTKIN 
(J. fiuss. f'hys. Chem. Soc., 1912, 44, 1079--1101).-With antimony 
tribromide and trichloride, naphthalene readily forms the compounds 
2SbX,, C,,H,, and the temperntiire-concentration diagrams of the 
corresponding systems are similar to those given by benzene (Abstr., 
1911, i, 273) and by diphenyl and dipbenylmethane (this vol., i, 177) 
with these salts. These diagrams are typical for the formation from 
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the components of one compound, that  is, they exhibit two eutectic 
points, between which lies a temperature-maximum, corresponding 
with the melting point of the compound : 2SbC13,CloH,, m. p. 86', and 
2SbBr3,CJoH,, m. p. 66'. The eutectic points and the corresponding 
compositions (n = mols. of hydrocarbon per mol. SbX,) are as follows : 

1st eutectic point. 2nd eutectic point. 
It. p. & - 

hydro- Tem- Tem- M. p. 
carbon. peratnre. ?L. peramre. n. SbX,. 

BSbCl,--C,,Hg ...._. 79.4" 59" 2.35 65" 0.113' 73" 
2SbBr,-C,,H, ...... 79.4 57 1 *78 65 0.43 94 

The compound BSbCl,,C,,H, forms rhombic plates, and 25 b Br3,ClOHS, 
rhombohedra or rhombic or hexagonal plates ; both are virtually 
non-deliquescent. The former compound was described by Watson 
Smith and Davis (Trans., 1882, 41, 411), but these authors ascribed to  
it the  erroneous composition 3SbC1,,2C1,H,. 

The system SbC1,-a-Cl,H7C1 forms the compound 2SbC13,CioH,Cl, 
in  rhombic plates, m. p. 46'. The first eutectic point lies at about 
- 21°, the composition being SbC1,,15*7Cl,H7CI, whilst the second is 

almost coincident with the m. p. of the compound, namely, 46O, the 
corresponding composition being SbC1,,0.47C,,H7Cl. a-Chloro- 
naphthalene has m. p. - 17'. 

The system SbBr,-a-CloH7Cl forms no compound, and the diagram 
exhibits only a eutectic point at about - 24.5' corresponding with the 
composition SbBr3,7.6CloH7C1. 

Wi th  SbC13-~-C,o€€,C1, a compound is not always formed, and i t  is 
possible, by seeding the carefully cooled solution, to obtain a curve 
with only two braiiches meeting at a eutectic point corresponding 
with the composition SbC1,,0*96CloH7CI. Rapid cooling of solutions 
containing 52-61% SbCI, in  ice-water leads to the formation of the 
compound SbClqC,,H7CI, m. p. 29*5O, in rhombic plates or rhombohedra. 
The eutectic points then lie a t  (1) 25', SbCl,,1*27CloH7C1, and (2) 
28O, SbCl3,O~78Cl0H7CI. 

The system SbBr,-P-C,,H7C1 gives no compound, and the diagram 
consists of two curves intersecting at the eutectic point 37*5', the 
corresponding composition being S bBr,, 1 .88CioH7Cl. 

The system SbC13-a-CloH7Br yields the corn pound SbC13,CloH7Br, 
m. p. 35", crgstallising in long thin plates. The eutectic points are 
(1) - lo, SbCI3,12*1 CloH,Br, and (2) 31 *5', S bC1,,0*6CloH7Br. This 
system resembles SbC13,C,H,Br (Abstr., 1911, i, 273); in both, the 
compound formed undergoes marked dissociation at its melting point, as 
is shown by the flat maxima of the diagrams. 

Antimony tribromide gives no compound with a- bromonaphthalene, 
the diagram of the system showing a single eutectic point at - 3 * 5 O ,  
corresponding with SbBr,,3-8C,oH7Br. 

a-Bromonaphthalene is found t o  melt a t  3 O ,  which is somewhat lower 
than the m. p. usually given; the same is the case with the m. p. 
obtained for a-nitronaphthalene, namely, 57'. 

The system SbC13-a-C,,H?.N0, gives the compound SbCI3,C,,H7=NO,, 
in  rhombohedra or rhombic plates, m. p. 39'; this is obtained, and 
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even then not always, only on prolonged cooling of solutions containing 
36-72% SbCI, at -20'. The two eutectics separate a t  (1) 30°, 
SbC1,,2*35Cl0H~*NO2, and (2) 34*5', SbC1,,0*49CloH7N0,. 

Antimony tribromide and a-nitronaphthalene form a similar com- 
pound, SbBr3,C,oH,*N0,, m. p. 38.2', biit.also only after intense cooling. 
The eutectics are : (1)  SbBr,,2*OlCloH,*N0, at 33*5', and (2) 

SbBr,,O.98C,,H7*NO2 
at 38'. The two outer branches of the temperature-concentration 
diagram may be prolonged to meet at a third eutectic point, 23O, 
corresponding with SbBr,,0*77C,,H7*N0,. T. H. P. 

Systems Formed by cycZoHexane a n d  cycZoHexene with 
A n t i m o n y  Trichloride and Tribromide. BORIS N. MENSCEUTKIN 
( J .  Russ. Phys. Chem., Soc., 1912, 44, 1137--1145).-Aatimony 
trichloride does not form a compound with cyclohexane. Addition of the 
salt to  the hydrocarbon a t  first causes a very slight depression of the 
melting point, but the curve almost immediately rises to a maximum 
considerably higher that  the melting point of either component, and 
then falls continuously to the melting point of the pure salt. 
Exactly similar relations are found with antimony tribromide and 
cyclohexane. 

Neitber antimony trichloride nor tribromide gives a compound with 
cyclohexene. The temperature-concentration diagrams are continuous 
curves exhibiting no maxima. 

Thus, these two hydrocarbons differ from those of the aromatic 
series, all of these which have been examined giving molecular 
compounds with one or both of these salts. T. H. P. 

Antimony Trichloride and Tribromide in Thei r  Relations 
to Pheno l  and Some of its Ethers. BORIS N, MENSCHUTKIN 
(J. Russ Phys. Chem. Soc, 1912, 44, 1113--1127).-Antimony 
trichloride forms with phenol only one compound, 2SbCl,,C,H,*OH, 
in deliquescent, colourless plates, m. p. 37'. The eutectic points of 
the concentration-temperature diagram are (1) at 54 

S bCl,, 2 *23Ph*OH, 
and (2) a t  365O, SbC13,0.47Ph*OH. 

Antimony tribromide also gives but one compound, 2SbBr,,Ph*OH, 
in rhombohedra-like crystals, m. p. 66*5', The single eutectic is 
SbBr3,4.75Ph*0H, m. p. 28.5'; the third branch of the curve begins 
at the melting point of the compound, so that there is no second 
eutectic point. 

Compafison of these two diagrams with those given by benzene 
(Abstr., 1911, i, 273) shows that replacement of one of the hydrogen 
atoms of benzene by hydroxyl has no influence on the type of 
compound formed, and but little on the form of the diagram. 

von Schneider (Abstr., 1896, ii, 290) gave - 3 7 . 8 O  for the melting 
point of aniBole, and Wroczynski and Guye (Abstr., 1910, ii, 699) 
-37.3'. The author finds -34', his preparation probably being 
purer than those examined by these investigators. 

Antimony trichloride forms two compounds with anisole : (1) 
SbCJ,,Ph*OMe, rectangular, deliquescent plates, m. p. 25.2' (decomp.), 
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and (2) 2SbCl,,Ph*OMe, long plates, m. p. 41.5. The eutectic points 
lie at 25", SbC13,1.2Ph*ONe, and at 40°, SbC13,0.39Ph*OMe. The 
tribromide gives only one compound, m. p. 30.5O, the eutectic points 
being 35", SbBr3,129PhOMe, and 30°, SbBr3,0.96Ph*OMe (compare 
Abstr., 1911, i, 532). 

Phenetole melts a t  -28.5, and not at - 33.5", as stated by von 
Schneider (Abstr., 1897, ii, 304). With  antimony trichloride it 
forms one compound, SbCI,,Ph*OEt, in deliquescent, rhombic, or 
hexagonal plates, m. p. 43.2'. The entectic points are (1) - 29", 
SbCl3,130Ph*OEt, and 30", SbCI3,0.46Ph*OEt. Antimony tribromide 
and phenetole give a similar diagram, the compound, SbBr,,Ph*OEt, 
forming rhombic plates, m. p. 48.8"; the eutectic points lie at - 29", 
SbBr3,183Ph*OEt, and 47", SbBr3,0.84Ph*OEt. 

Thus t,he systems formed by antimony trihaloids with phenol 
and its ethers exhibit marked similarity to those given by these salts 
with benzene and its dkyl derivatives. T. H. P. 

The System Aniline- Antimony Trichloride. BORIS N. 
MENSCHUTKIN (J. Russ. Ylqs. Clhem. SOC., 1918, 44, 1128-1136).- 
Antimony trichloride forms five compounds with aniline : (1) 
SbCl3,6NH,Ph, m. p. 7-8" (decomp.); (2) SbCl,,4NH2Ph, m. p. 80" 
(decomp.) ; (3) SbC1,,3NH2Ph, m. p. 88" ; (4) SbC13,2NH,Ph, m. p. 
95O, and ( 5 )  SbCI,,NH,Ph, m. p. 100.5". These compounds increase 
in stability as the proportion of aniline present decreases, and it 
seems probable tha t  they differ in structure from other molecular 
compounds formed by antimony trichloride. The temperature-con- 
centration diagram shows the following points : eutcctic points a t  
(1) - 7*2O, about SbC13,Z19NH,Ph ; (2) 87", SbC1,,2.37NH2Ph ; (3) 
89*5", SbCI,,1*51NH2Ph, and (4) about 31°, SbCI3,W33NH,Yh, and a 
distectic point at 77", about SbC1,,5*6NH2Ph. 

Other salts have been found to form a series of compounds with 
aniline (compare Abstr., 1907, ii, 751 ; also Knblukoff and Sachanoff, 
Abstr., 1910, i, 163). T. H. P. 

Variation with Temperature of the Rate of a Chemical 
Change. A. VERNON HARCOURT and WILLIAM ESSON (Phil. Trans., 
1912, A ,  212, 187--204).-'l'he velocity of the reaction between ferric 
chloride and stannous chloride in  aqueous solution has been measured 
at temperatures between 9" and 30". Potassium thiocyanate was 
added in large excess to  the reaction mixture, and the speed of the 
change determined by measuring the time required for a definite 
colour change. In order to prevent the precipitation of stannic hydr- 
oxide from the solution, it was also found necessary to  add excess of 
hydrochloric acid to the reaction mixture. 

Denoting by t and t' the times required for the change in colour at 
the absolute temperatures 0 and 8', then it is found tha t  the observed 
data are very satisfactorily represented by means of the relation 
t/t'= (@'/O)vn, in which m is a constant characteristic of the  reaction. 

The influence of the nature of tho acid present on the velocity 
has also been examined, and it appears tha t  the speed, although 

61-2 
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accelerated by hydrochloric acid, is diminished by the addition of 
sulphuric acid, whilst nitric acid is without effect. 

In  an  appendix i t  is shown that the results obtained by other 
observers for the influence of temperature on velocity of change can in 
many cases be more satisfactorily represented by means of the above 
formula than by the formuls adopted by the authors. For some 
reactions, however, the data seem to show that m is not constant over 
the range of temperature covered by the experimental measurements. 

H. M. D. 

Iron in Blood. 11. Iron Poisona; HRRNANN W. FISCHER 
and E. BRIEGER (Zeitsch. physikal. Chem., 1912, 80, 412-448).-The 
effect of different substances on the rate OF decomposition of hydrogen 
peroxide by ferrous salts has been further investigated as a function 
of the acidity and alkalinity of the solutions (compare this vol., 
ii, 269). A very large number of substances, including inorganic 
acids, phenols, hydrazine, cyanides, hydrogen sulphide, etc., have been 
used. The effects in general are comparatively small, and depend 
greatly on the degree of alkalinity or acidity of the solution. 
Arsenious oxide, hydrogen sulphide, hydrazine, and especially phenol 
are fairly strong poisons, as is carbon monoxide. The possible 
connexion of these results with the behavioixr of blood poisons is 
discussed. G. S. 

The Order of the Reaction between Hydriodic and Chromic 
Acids. H. GOLBLUM and (Mme.) L. LEW (J.  Chim. phys., 1912, 10, 
310-331. Compare De Lury, Abstr., 1903, ii, 471).-The interaction 
was studied a t  30' with concentrations of chromic and hydriodic acid 
ranging between 0.005 and 0.1 normal. Samples were taken a t  
intervals and poured into twenty volumes of cold water to arrest the 
action during titration with thiosulphate. Calculated by van't Hoff's 
method, the ordor of the reaction is from 3.84 to 4.17. By Noyes' 
method, considering the first 1/8th of the action, the order is 4.2 to 4.4. 
By direct calculation of the velocity coefficients, those of the first, 
second, and third orders show an increasing tendency towards constancy. 
The conclusion is drawn that the reaction is quadrimolecular. 

Applying Ostwald's '' method of isolation," when a large excess of 
chromic acid is used, the reaction becomes termolecular, the velocity 
constant being proportional to the concentration of chromic acid at 
the commencement of the action. The velocity equation is therefore 

A solution of chromium trioxide contains several hydroxides in 
equilibrium, among which orthochromic acid may be supposed to figure, 
The authors formulate the oxidation of hydrogen iodide thus : 

Cr(OH)6 + 3HI = Cr(OH), + 3H,O + 31. 
It is supposed that this action is made possible by the partial dissocia- 
tion of orthochromic acid as a sexavalent base, and the above equation 
is abbreviated thus : Cr""" + 31' = Cr"' + 31. 

The oxidation of hydrogen iodide is notably accelerated by hydrogen 
chloride. It proceeds 200 times as fast in N/lO-hydrogen chloride 
solution. Since the ion H' does not appear in the reaction equation, 

dx/dt=k(Cc,o,  - Z) (CHI x)~. 
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the influence of hydrogen chloride must be of a catalytic nature. The 
presence of a large excess of hydrogen chloride converts the action 
from a quadrimolecular t o  a termolecular one. The products of the 
action and also certain salts, such as the nitrates of the rare earth 
metals and auric chloride, are without perceptible influence on the 
rate of oxidation. R. J. C. 

Reactions of Double Decomposition in Organic Chemistry. 

( A t t i  R. 1 s t .  Veneto Sci., 1911, 70, 921-936. Compare Abstr., 
1906, i, 621).-With mixtures of ethyl acetoacetate and menthol 
in the molecular proportion 2 : 1, equilibrium is reached when 63.5% 
of the menthol is esterified, whilst with the proportions 3 : 1 
and 4 : 1, 725% and 78.2% respectively of the menthol are esterified. 
The equilibrium is displayed by addition of one of the reagents, but 
not by change of temperature. The addition of sodium ethoxide 
effects a decided acceleration of the reaction. 

The results have been calculated by means of the following equ a t' ion, 
referring to non-equivalent quantities of the two reagontf : 

and those obtained in the reverse reaction by the equation : 
K =  x / A ( A  - 2)s. All the values of R vary within certain limits, and 
in all cases decrease as the time increases, this result being doubtless 
connected with t h e  browning taking place during the heating. Increase 
in  the proportion of ethyl acetoacetate causes an  increase in the values 
of R for the direct action, and a decrease in those for the inverse 
reaction. I n  the experiments where sodium ethoxide was present, the 
values of R were sensibly higher than, but varied similarly to, those 
obtained in the other experiments. 

Two series of measurements with the molecular proportion 2 : 1 gave 
divergent results as  regards the time of attainment of the equilibrium. 
This is probably due either to tho presence of small and different 
proportions of free alcohol in the samples of ethyl acetoacetate used, 
or to varying catalytic effects of the different kinds of glass employed. 

The results obtained on boiling a mixture of ethyl acetoacetate 
(1 mol.) aud isoamyl nitrite (1 mol.) in a reflux apparatus show tha t  the 
alkyl radicles undergo interchange to a considerable extent. Pfannl 
(Abstr., 1910, i, 480) made no reference to the work of Purdie (Trans., 
1887, 51, 627) and a number of others on this subject. 

GIUSEPPE B R U N I  [with ANGELO CONTARDI and COSTANTE DA PONTE] 

K =  [log(A - X) - log(B - X) - log A - log B]/O*4343(A - B)S, 

T. H. P. 

Velocity Coefficients of the Reaction between Ethyl Iodide 
and Silver Nitrate in Ethyl and Methyl Alcohols and Mix- 
tures of these Solvents. J. N. PEARCE and OTIS M. WEIGLE (Amer. 
Chem. J., 1912, 48, 343-259. Compare Donnan and others, Trans., 
1904, 85, 555 ; 1910, 97, 1882 ; Abstr., 1909, ii, 987).--The velocity 
coefficients of thirty-three of the possible combinations of concentra- 
tions, using 0.05, 0.025, and 0,0125 N-solutions of silver nitrate and 
ethyl iodide in  ethyl alcohol, methyl alcohol, and three of their binary 
mixtures (25, 50, and 75% of methyl alcohol), have been determined. 
The bimolecular coefficients are only approximately constant, showing 
a decrease as the reaction proceeds ; this decrease is more marked in 
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methyl alcohol as solvent and in the mixed solvents than in ethyl 
.alcohol as solvent. 

Comparison of the time-constant curves for any one pair of concen- 
trations in the solvents used shows that ethyl alcohol has a greater 
influence on the reaction than has methyl alcohol, the curve showing a 
displacement towards the ethyl alcohol as solvent. 

The coeficients are always greater in methyl alcohol than in ethyl 
alcohol as solvent. 

For any given initial concentration of etbyl iodide, the bimolecular 
coefficients increase as the initial concentration of the silver nitrate 
increases. For a given initial concentration of silver nitrate, they 
decrease as the initial concentration of the ethyl iodide increases, but 
the change in  the coefficients is very much less in the latter case. 

The difference in the effects of the two reacting constituents, which 
is apparently due to the presence of an  excess or large amount of 
silver nitrate, increases as  the proportion of methyl alcohol in the 
solvent increases. T. s. P. 

Rate of Formation of Sodium Acetothiosulphate. SERCIEI 
KRAPIWIN (J .  Chim. phys., 1912, 10, 289 - 305).-Carefully purified 
sodium chloroacetate and sodium thiosulphate in aqueous solution were 
allowed to interact at 25' thus : CH,Cl*CO,Na + Na,S,O, = NaCl + 
NaS,O,,CH,*CO,Na. With concentrations bet ween 0*4N and 0*1N 
the course of the reaction is easily followed by titrating the excess of 
thiosulphate with iodine solution. 

The reaction is bimolecular, and as the velocity diminishes with 
dilution, the conclusion is drawn that the undissociated molecules are 
concerned. An excess of thioaulphate produces an  acceleration about 
twice as great as the acceleration produced by an  equivalent excess o€ 
chloroacetate, because the thiosulphate is more dissociated and its 
sodium ions diminish the dissociation of the chloroacetate. When 
sodium chloride, bromide, or iodide is added, the reaction is accelerated 
for a similar reason. Sodium iodide, however, produces a n  unduly 
large acceleration, which is attributed to the formation of sodium 
iodoacetate. 

Sodium sulphate produces a very marked acceleration equal to tha t  
produced by an  equivalent quantity of extra sodium thiosulphate. 
This is explained as due to the t w o  salts being about equally 
dissociated. H. J. C. 

Velocity of Formation of Oxonium Dibromides in Different 
Organic Solvents. R6le of the M e d i u m  in Cheaical Kinetics. 
WLADIMIR W. TSCHELINZEFF ( J .  Buss. Phys. Chem. SOC., 1913, 44, 
865-895. Compare Abstr., 1911, i, 256; ii, 706).--The author 
has investigated the mechanism of the formation of oxonium dibro- 
mides and the influence of the nature of the solvent on the velocity 
constant of the reaction, the solvents used being chloroform, etbyl 
bromide, ethylene dibromide, and broruobenzene. 

The formation of oxonium compounds, like that of ammonium and 
sul phonium compounds, follows the law for bimolecular reactions. 
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The velocity constants with 2.5- and 1-5-8 concentrations of the 
reacting products are : 

2.5N. 1 -5 N .  

Solveb t. constant. constant. constant. constant. 
- - Ethylene dibromidc ............ 0.00076 1 -0 

Ethyl bromide ................. OvO0120 1 -5 
Bromobenzcnc ................. 0'00254 3 '3 0.00081 3.3 
Chloroform ................... 0*00301 4-0 0.00137 5 - 6  

These result?, and also those obtained by other investigators in 
experiments on the influence of the nature of the solvent on the 
velocity of reaction, are discussed in their relation to vitrious physical 
properties of the solvents. 

GEORGE A .  LINEART 
(Amer. J. Sci., 1912, [iv], 34, 289-292).-The velocity of hydrolysis 
of barium-methyl, -ethyl and -propyl sulphates under the catalytic 
influence of hydrochloric acid has been measured a t  60°in order to 
ascertain the influence of the alkyl group. On the assumption that 
the barium alkyl sulphates and the corresponding nlkylsulphuric acids 
are hydrolysed at the same rate, concordant values are obtained for the 
velocity coefficient. The rate of decomposition of the salts decreases 
as the weight of the alkyl group increases, the values of the velocity 
coefficient for 1N-hydrochloric acid being 0.0085, 0.0083, and 0.00685 
respectively. H. M. D. 

Hydrolysis of Esters of Substituted Aliphatic Acids. WILLIAM 
A .  DRUSHEL and E. W. DEAN ( A ~ T .  J. Xci., 1912, [iv], 34, 293-296. 
Compare this vol., ii, l47).-The influence of the hydroxy- and 
alkyloxy-groups on the rate of ester hydrolysis has been investigated 
by a series of experiments with the ethyl esters of glgcollic, methoxy-, 
ethoxy- and propoxy-acetic acids a t  2 5 * 2 O ,  3 5 O ,  and 45' in presence of 
0.1 N-hydrochloric acid. A t  35 *2O the following values were obtained 
for K105 : acetate 64.7, glycollate 70.4, methoxyacetate 38.1, ethoxy- 
acetate 36.2, propoxyacetate 35.8. These numbers show that the rate 
of hydrolysis is increased by the hydroxy- but retarded by the 
alkyloxy-group, the retardation effect increasing with the size of the 
alkyl radicle. H. M. D. 

Selective Cata ly t ic  Reactions. EMIL ABEL (Zeitsch. Elek~ochcm., 
1911, 18, 705--708).--In a previous paper (Abstr., 1908, i i ,  26), it 
has been shown that the sole product of the action of hydrogen 
peroxide on sodium thiosulphate in acetic acid solution, either alone or 
in the presence of an  iodide as catalyst, is tetrathionste. It is now 
shown t h a t  when molybdic acid is used as catalyst, the thiosulpbate is 
oxidised directly to sulphate, according to the equation 4H20, + 
S,O: = 2S0," + 2H' + 3H,O, without the intermediate production of 
tetrathionate. G. S. 

Optical Activation of Racemic  Bromocamphorcarboxyl ic  
Acid b y  m e a n s  of Cata lys t s .  Specificity of C a t a l y s t a  
HENRY J .  M. CREIGHTON (Trans. Nova Scotia Inat. Sci., 1912, 13, 
1-34. Compare Fajans, Abstr., 1910, ii, 599).-The rate of elimina- 

- - 

T. H. P. 

Hydrolysis of Metall ic A l k g l  Sulphates .  
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tion of carbon dioxide from bromocamphorcarboxylic acid in aceto- 
phenone solution, alone and in the presence of certain alkaloids, has 
been investigated. The decomposition of the free acid is a unimole- 
cular reaction, and the temperature-coefficient for 10' between 60° 
and 80' is about 2.4. 

The reaction is greatly accelerated by the  addition of quinine or 
quinidine, the rate rising to a maximum and then falling practically to 
zero. Further, the optical isomerides decompose at different rates in 
the presence of t h e  same optically active base, the difference in some 
cases amounting to 3076. On this basis it was found possible 
to bring about the activation of part of the inactive acid by heating 
with quinine until partial decomposition had occurred, and then 
interrupting the reaction. The undecomposed acid, as anticipated, was 
laevorotatory, the bromocamphor dextrorotatory. Corresponding 
results were obtained with quinidine. 

The specificity of catalysts is discussed (compare Fajans, Zoc. cit .) ,  

Chemical Stability. 
G .  S. 

FRANK W. CLARKE (J .  Washington Acnd. Sci., 
1912, 2, 339-344).-Chemical stability is favoured by various con- 
ditions, but equality or approximate equality between the combining 
masses is one of them. The molecules of the diatomic elements 
H,, 0,, Cl,, N,, etc., in which two equal masses are combined, may be 
regarded as  typical stable compounds. Similarly, also carbon mon- 
oxide and sulphur dioxide are more stable than carbon dioxide and 
sulphur trioxide respectively, whilst amongst the halogen acids, hydro- 
fluoric is t,be most, bydriodic acid the least, stable. Further, in certain 
series, such as chlorides, iodides, and sulphates of the alkali metals, 
the solubility of the salts in water attains a minimum when the masses 
of the combining radicles are most nearly equal. The latter rule does 
not appear to be universal. 

Apparent Change in Weight during Chemical Reaction. 
J. J. MANLEY (PTOC. Roy. Xoc., 19 12, A ,  87, 202-204 ").-Minor errors 
involved in  Landolt's work on the relationship between the total 
masses of the reacting substances and the products of reaction are 
indicated, and further experiments have been undertaken in which 
these are eliminated or neutralised. For this purpose, the action of 
barium chloride on sodium sulphate in aqueous solution was made use 
of. Whereas Landolt's estimated limit of accuracy in weighing was 
k0-03 mg., tha t  attained in  the author's experiments in the case of 
charged Jena glass vessels is equal to +_0.006 mg. With the 
additional precautions taken in the  measurements now described, it 
has been found that the apparent change in mass for this particular 
reaction is not greater than 1 in 100 millions, whereas Landolt's 
results only showed tha t  the change was not greater than 1 in 10 
millions. H. M. D. 

THEODORE W. RICHARDS (J .  Amer. Chem. Soc., 
1912, 34, 959---971).-A lecture delivered to the Chicago Section of 
the American Chemical Society. 

* and Phil. Traiis., 1912, A, 212, 227-260, 

H. W. 

Atomic Weights. 

T. S. P. 
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International Table of Atomic Weights. ICILIO GUARESCHI 
(Att i  R. Accad. Sci. I’orino, 1912, 47, 861--877).-The author 
criticises the alterations made annually in tbe table of atomic weights 
authorised by the International Committee. These alterations are 
often trivial ; for instance, the value, 87.6, given in the first table for 
the atomic weight of strontium, was changed subsequently to  87.62, 
and still later t o  87.63 ; for iron, too, the number 55-85 (1910 and 
1911) has been altered to 55.84 (1912). Further, the alterations are 
cften made without any proof being furnished of the inaccuracy of the 
determinations on which the earlier numbers were based, the result 
being that, in some cases, a return is made later to these earlier 
numbers. 

After discussing several of the more important publications dealing 
with the determination and calculation of the atomic weights, the 
author recommends : (1) that for practical laboratory purposes a table 
be used giving the  atomic weights as integers or to the first decimal 
place; (2) that  such table be modified only in exceptional cases and 
after repeated confirmatory experiments, and that such modification be 
made, not annually, but once in  five, or even ten, years; (3) that  
a table of theoretical atomic weights be published and be altered every 
year in accordance with the  results obtained by recognieed authorities 
in this field of work-this table to contain also the numhers of the 
preceding one, in order that  the extent of the changes made may be 
seen immediately. T. H. P. 

Certain Phys ica l  Properties of the Alkali Nitrates and 
Chlorides. F. L. HAIGH (J. Amer. Chem. Soc., 1912,34, 1137-1 159). 
-The relation of some physical constants of the nitrates and chlorides 
of the alkali metals t o  the atomic weights is discussed, the properties 
examined being specific gravity of the solids, melting points, heat of 
solution, solubility, and the specific gravity, expansion and index of 
refraction of their solutions. Where the existing data were found 
insufficient or incomparable, as in the case of rubidium and caesium, 
new determinations have been made and complete series of values 
81.8 given. 

Fhe propertiesare, roughly, functions of the atomic weights, but the 
exceptions are so many tha t  no generalisations can be made. The 
elements tend, however, t o  form two series, lithium, sodium and 
potassium, and potassium, rubidium and caesium, and, as a rule, the 
latter group shows more regularity than the Former. Nevertheless, 
rubidium takes an irregular position in  the case of the nitrates, the 
melting point and molecular volume of rubidium nitrate having 
minimum values and the solubility a maximum, although, on the other 
hand, the chlorides are not exceptional. 

Sodium gives values which approach more nearly those of potassium, 
although the equivalent volumes and heats of solutions of the salts 
approximate to the  mean between lithium and potassium. Ammonium 
seems t o  be quite irregular, although in the molecular volume of 
its salts and the index of refraction of the solutions it occupies its 
proper position immediately after rubidium (compare Tutton, ‘rrans., 
1903, 83, 1049). 
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The curves for the specific gravity and molecular roliimes of the 
salts bear a resemblance to those of the free elements, but the melting 
points are quite irregular. The solubility curves are very similar, as 
are also tho>e of the heats of solution, and the fact that  potassium, 
rubidium, and caesium salts have nearly equal heats of solution would 
suggest that  the degree of hydration of the dissolved salts is nearly 
the same. The specific gravities of equivalent solutions a t  20' increase 
regularly with atomic weights, and the values for half-normal 
solutions are almost a mean between those for normal solutions and 
that of water. The coefficients of expansion for normal solutions of 
the salts of potassium, rubidium, a i d  cmium appear to be identical, 
whereas the expansion of sodium salt solutions is slightly more rapid 
and tha t  of lithium and ammonium considerably less, Lithium nitrate 
is irregular in comparison with the cbloride. The index of refraction 
curves for equivalent solutions are nearly parallel, and the indices for 
N/2-solutions approximate to the mean between the values for 
N-solutions and that of water. J. C. W. 

The Electron Conception of Valency. 11. The Organic 
Acids. K. GEORGE FALK (J.  Amer. Chem. SOC., 1912, 34, 1041).- 
A reply to Fry's criticism (this vol., ii, 547) of the author's first paper 
(Abstr., 1911, ii, 711). 

Suggested Explanation of Allotropism Based on the Theory 
of Directive Valency. FREDERICK B. GUTHBIE (J. Roy. SOC., Nezo 
South WuZes, 1912, 45, 318--336).-0n the basis of the electron theory 
of valency, in accordance with which the valency bonds may be regarded 
as having definite direction, an  attempt is made to explain certain 
cases of allotropy exhibited by non-metallic-elements. It is suggested 
tha t  the relative directions of the valency bonds in the molecule may 
be determined by the conditions under which the molecule is formed. 
Variation in the direction gives rise to molecular con6gurations which 
differ from one another in respect of the mode of distribution of the 
electric charge amongst the atoms, and those molecules in which the 
charge is neutralised or symmetrically distributed may be regarded as 
being more or loss stable molecules and as representing the various 
allotropic forms of the elements. The hypothesis is applied to the  
case of sulphur, selenium, phosphorus, tellurium, and arsenic. The 
fact that  the monatomic and the univalent non-metallic elements do 
not give rise to  allotropic forms is considered as evidence in support of 
the hypothesis. H. M. D. 

Source of Error in the Characterisation of Chemical 
Individuals. RUDOLF WEGSCHEIDER (Zeitsch. physikal. Chem., 19 12, 
80, 509--512).-1n the course of the investigation of certain 
compounds derived from riitrohemipinic acid, which exist in different 
allotropic modifications (compare Abstr., 1908, i, '793, 794), the 
following generalisation has been established. %'hen two isomerides 
a t  all temperatures fol ow accurately the rule of Carnelley and 
Thomson as regards constant solubility ratio, and when the ratio of 
the solubilities is the same as the composition of the eutectic mixture, 
the mixture of the two isomerides on recryst.allisation yields among 

T. S.  P. 
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other products a mixture which cannot be separated into its 
components otherwise than by mechanical means or by means of 
supersaturntion phenomena, G.  S. 

ALEXIS M. 
VASILIEFF (P~mphlet,  Kasan, 19 12).-A discussion of the etymology 
of the names used, principally in Russia, but also in other European 
countries, for the chemical elements (compare Diergart, Abstr., 1900, 
i i ,  503). T. H. P. 

Knowledge  of  t h e  Anc ien t s  Regarding Vitriols a n d  
Stypteria. KARL B. HOFMANN (J.V. Chem., 1912, [ii], 86,305-318). 
-Historical. F. B. 

Some Apparatus and M e t h o d s  fo r  the Pho tochemica l  
Labora tory .  A. COBENZL (Chem. Zed., 1912, 36, 913-914).--The 
applimces described are a kneading mill and a washing apparatus for 
gel.i.tin emulsions, a filtering cylinder, having the filtering material 
stretched across the lower opening, whilst pressure is applied above by 
means of a rubber ball, and a tube viscosimeter for collodion and 
emulsions. 

The quality of insoluble substances, such as barium SulPhate, is 

Origin of the N a m e s  of the Chemica l  Elements .  

best determined by shaking with water after passing 
through a sieve, and noting the time required t,o 
mttle through a given distance in a cylinder. 

C. H. D. 
New G a s G e n e r a t i n g  Apparatus. K. BOHMANN 

(Zeitsch. and. Chem., 19 12, 51, 641-643).-The 
apparatus (see Fig.) consists essentially of the three- 
necked acid container, A ,  the acid-tube, B, with 
ground jointed centre-piece, I), and stopcock, C, and 
the safety-tube, 8, which continues below in the 
tube 111. This is ground into the middle neck of A ,  
and carries the stopcocks P and G. Into the neck a t  
the right of A passes the ground tube, K, with its 
joint and its prolongation, L. On K is placed the 
generating vessel, J, into the upper neck of which 
is placed the ground tube with the gas-regulating stop- 
cock 11. The latter carries a bent delivery tube (not 
shown in the Fig.). Below, in J, is found a rubber 
disk perforated like tt sieve. When required for use, 
the tubes B and D are removed, the container, A ,  is 
filled with dilute acid, and B is then replaced. The 
generating vessel, J ,  is now taken from K, filled with 
the gas-generating material and then replaced. The 
openings b and c should face the hole m, also directed 

C 

- .. 

inwards. The ground tube is then placed on the neck of J, and 
H is closed. Acid is now poured through tube B, stopcock P 
being opened and stopcock G being closed, until the tube B is nearly 
filled; D, with stopcock C opened, is then inserted, and the apparatus 
is ready for use. 

The On carefully turning H ,  the evolution of gas starts at once. 
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fresh acid enters at b, and forces its way through the tubes b and k to the 
gas-generating material, whilst the heavier spent acid is carried off 
through the tube L,  and runs through c to the bottom of the container 
A .  The fresh, supernatant acid does not mix to  any extent with the 
spent acid at the bottom, so the material is constantly brought 
into contact with fresh acid. The introduction of fresh generating 
material does not involve the removal of the acid, The stopcocks C 
and P are closed, H is removed from J ,  and fresh material introduced 
into J. If fresh acid is required, H is closed, C, P and G are opened, 
and by means of a rubber tube attached to G the acid is siphoned off 
and fresh acid is then introduced. 

The stopcocks C and P should be always open whether the apparatus 
is in useor not. The tube D prevents solid particles from getting into 
A ,  which would give off gas and so disturb the acid. Tube E acts as 
n safety tube in  case of a too sudden evolution of gas if H is closed 

A Modification of Ostwald’s Hydrogen Sulphide Apparatus. 
A. M. SKLEPINSKI (Chem. Zeit., 1913, 36, 884).-The middle bulb is 
provided with two inner tubes, one connected with the upper bulb and 
terminating a t  the bottom of the bulb, the other communicating with a 
tap leading to the lowest bulb, in which the ferrous sulphide is placed. 
The delivery tube is on the lowest vessel, and closing the delivery tap 
stops the  supply of acid. The air-tube at the top passes through a 
washing flask containing a solution of an  iron salt. 

New Thermometers for Melting-point Determinations. 
ALVIN 8. WHEELER (J. Amer. Chenz. Xoc., 1912, 34, 1189 *).-A set of 
thermometers, each having a scale of 35 mm., extending over 50°, has 
been patented; the stem is lengthened to permit of suspension in a 
Thiele apparatus. J. C. W, 

Thermometer Holder for Distilling Flasks, the Entire Scale 
being Visible. MICHAEL FREUND (Chem. Zeit., 1912, 36, 969).-A 
glass tube, of slightly less diameter than the  neck of the flask, is 
fitted into the latter by a rubber ring, whilst its lower end is drawn 
out and sealed, and just encloses the bulb of the thermometer. A cork 
is thus dispensed with. A few drops of mercury may be introduced 
into the sealed portion. 

An Electrically Heated Distillation Apparatus for Difficult 
Distillations. I. C. ALLEN and WALTER A. JACOBS (Chem. Zentr., 
1912, i ,  1801 ; from J. Znd. Eng. Chem., 1912,4,118-123).-Theflask 
i s  heated by meane of nickel chromium steel wire, the coating being a 
paste of magnesia, asbestos, sodium silicate, and magnesium chloride. 
The correct winding of the wire is of importance. 

A New Sublimation Apparatus and Results Obtained with 
it. E. PIIILIPPE (Chem. Zentr., 1912, ii, 83; from Mitt. Lebenamittel- 
unters. Hyg., 1912, 3, 41-53).--The apparatus consists of a glass dish 
with ground edge, closed by a slightly larger clock glass, concave side 

* and Chcm. A-ews, 1912, 106, 155. 

too suddenly. L. DE K, 

C. H. D. 

C. H. D. 

C. H. D. 
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downward. To the upper surface of the  clock glass is clamped by 
means of a rubber ring and springs a metal capsule with inflow and 
outflow tubes to serve as condenser. The loss in  sublimation 
is usually less than 5%. The apparatus is particularly suitable for the 
estimation of salicylic and benzoic acids in milk and other foods. 

C. H. D. 
A Phosphorus Pipette of Coloured Glass. FRITZ FRIEDRICHS 

(Zeikch. angew. Chem., 1912, 25, 1905).-In order to avoid the 
formation of red phosphorus under the influence of light, a Hempel - -  
phosphorus pipette is conveniently constructed of reddish-brown glass. 

C. H. D. 

A Mercury Pump (Laboratory Type). ALBERT F. 0. GERMANN 
and ETTORE CARDOSO (J. Chim. phys., 19 12, 10, 306--309).-A modifi- 
cation of the improved Topler pump recently described by Antropoff 
(Abstr., 1910, ii, 947). The pump is made of soda glass and 
is mounted on an  ordinary retort stand. To reduce the lift of the  
mercury reservoir in  manipulation, the main cylinder is placed almost 
horizontal. A non-return valve is rendered unnecessary by a long 
vertical inlet tube, which also serves as  a manometer. The tube leading 
from the mercury reservoir is provided with an  air bubble t rap  when 
high vacua are required. 

A Simple Valve for Filter-Pumps. HENRY B. HUTCHINSOX 
(Chem. News, 1912, 106, 99).--The valve consists of a wide vertical 
tube;closed by corks, through which glass tubes pass, the top of the 
lower one being flush with the cork, whilst the lower end of the upper 
tube is cut obliquely. A rubber stopper, moving 1oose:y in the  
outer tube, serves as a valve, and prevents the return of water. 

R. J. C. 

C. H. D. 

A New Mercury Volumenometer. PAUL VERBEEK (Chem. Zeit., 
1912, 36, 1029-103O).-The volume vessel is provided with a 
T-tube below, and a ground-on glass cap above, the latter terminating 
in a capillary neck and funnel. The graduated burette communicates 
with the lower end of this vessel. The upper end of the burette forms 
a bulb, fitted with a T-piece, of which one brauch is closed by a tap, 
whilst the other communicates through a rubber tube and pinchcock 
with a pair of large mercury bulbs, connected by flexible tubing. The 
weighed substance is introduced by removing the glass cap, and the 
volume is read in the burette. c. EL D, 
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